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in the living - we can extract 

it from people who died tens 
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DNA is transforming our 
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And what is the best cure? 
Sam Wong drags himself out 
of bed in search of answers. 
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A note from 
the podcast 
editor 


WE ARE delighted, for the first 
time in our 65-year history, to give 
you the option of imbibing New 
Scientist magazine in an entirely 
new way: through your ears. 

We have teamed up with 
audio production company 
Sound Understanding to bring 
subscribers professionally voiced 
and recorded versions of stories 
through the New Scientist app 
each week. That starts this 
week with our longer features, 
comment and culture articles 
and columnists. We will soon 
be expanding to cover news 
and analysis too. 

It is easy to take part in the 
New Scientist audio experience. 
Just install the app, download the 
issue you want to listen to and 
explore. Wherever you see a white 
headphones icon, that is where 
audio content is available. Or you 
can simply listen to all available 
audio content in an issue by 
clicking “Listen to edition” under 
the cover image on the main 
contents page of the app. You 
have options to control your 
listening speed, fast forward or 
rewind, and download the tracks 
to listen offline. More details can 
be found in the account section 
of the app, or email us at 
audiohelp@newscientist.com. 


We hope you enjoy the new app 
feature — happy listening! 


Rowan Hooper 
Podcast editor 
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Your goodbye wishes matter 


Plan your funeral with us and choose how 
you want to be remembered. We'll make 
it personal, every step of the way. 
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£3,095 or £18.96 per month.* 


Start your plan at coop.co.uk/funeralplans 
or visit your local funeral home 


FIPIAI Co-op Funeralcare is a trading name of Funeral Services Limited, a registered 
FUNERAL society registered in England and Wales with registration number 30808R and 
PLS SANS registered office 1 Angel Square, Manchester, M60 OAG. VAT registered 403 3146 04. 
PGs hit i} Part of Co-operative Group Limited. 


*£3,095 is the price of a Simple funeral plan. £18.96 per month is based on a 50-year-old purchasing a 


f 
Simple funeral plan at £3,095 over 25 years (total repayable £5,789.32). Terms and conditions apply. It Ss what we do 


YEMEN EMERGENCY APPEAL 


MSF anaesthetist Lenka Cerveiova and her team care for a four-year-old boy after surgery 
in Dhi As-Sufal hospital in Yemen's bb province. Photograph © Majd Aljunaid/MSF 


MSF NURSE 


ALISON CRIADO-PEREZ 


The conflict in Yemen is now in its sixth year. In Marib, in central 
Yemen, nearly three million people have been displaced from their 
homes and are living in makeshift camps close to the frontline. 
Pregnant women and children are in desperate need of medical care. 


“When we arrived in Marib, 

we found the local hospitals 
overwhelmed by the sheer number 
of people and by an influx of 
war-wounded. Around 2.7 million 
people are in the province now, 
many of them displaced from 

their homes elsewhere and 
looking for a safe haven. 


People were living in makeshift 
shelters made of plastic and metal 
sheets. ‘There were no latrines, 
just pits dug in the ground 
outside the tents. People were 
very worried about their health, 
about the risk of disease, about 
not having enough food. We were 
very concerned about the health 
of mothers and children, and 
pregnant women were a major 
worry too. 


Over the next month, our small 
team worked around the clock 

to set up clinics providing basic 
healthcare and to supply hospitals 


medicines to this part of Yemen 
wasn't easy, Supplies often had to 
cross frontlines, One of our trucks 
carrying antibiotics, medicines 
and other supplies was hijacked. 

It was an incredibly difficult 
environment to work in. 


“As the frontline approaches 
Marib city, people sheltering in 
the area may find themselves 
with no place else to go.” 


Along with general healthcare, 
we provided routine vaccinations 
for children and offered antenatal 
and postnatal care. We saw a 

lot of pregnant women and 
children and were able to 

refer pregnant women with 
complications to larger hospitals 
for emergency caesareans. 

It made a real difference. 


‘The day we started working in a 
rural hospital near the frontline, 
a woman came in with a breech 


delivery who was having real 
difficulty. Our midwife assisted 
and everything went well. But who 
knows what would have happened 
to that woman if the hospital 
wasn't there. 


A DESPERATE SITUATION 


Since I left, many more people 
have come to the area. But Marib 
is no longer a safe place to be. In 
recent weeks, the frontlines have 
moved into the province, causing 
large numbers of injuries and 
forcing thousands more people to 
flee their homes. As the frontline 
approaches Marib city, we are 
concerned that people sheltering 
in the area may find themselves 
with no place else to go. 


After six years of conflict, the 
situation is desperate. These 
people need our help now more 
than ever.” 


MEDECINS SANS FRONTIERES 
DOCTORS WITHOUT BORDERS 


WHAT IS HAPPENING 
IN YEMEN? 


Yemen is in the midst of civil war. After six years of conflict, 
the medical and humanitarian situation in Yemen continues 
to deteriorate. Poverty is widespread, malnutrition is on the 
rise and people are confronted by the daily threat of violence. 


Pregnant women struggle to access medical care. 


infant and maternal mortality are on the rise as mothers 
and children bear the brunt of an increasingly brutal conflict. 


MSF teams are providing urgent medical care to people 
Caught up in this crisis. We work in 12 hospitals and health 
centres and support more than 20 hospitals and health 
facilities across the country. 

We provide medical support in emergency rooms, matemity 
wards and outpatient departments, conduct surgeries, and 
fun mobile clinics in rural towns and villages. The situation 
remains desperate. We need your help now more than ever. 


Thank you. 


WE CAN'T DO IT 


WITHOUT YOU 


£44 


could pay for three safe delivery 
Kits to assist women giving birth. 


£130 


Could provide an oxygen kit to 
help care for premature babies 
with underdeveloped lungs 


© £228 


could cover the cost of a 
- midwife working in a field 
hospital for three days. 


£866 


ay could pay for a portable 
—_— ultrasound device to monitor 
> the health of pregnant women 
and their foetuses. 


that were struggling. Getting 
C) on rt 
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Call: 0800 055 79 81 RE ~< 


seven days a week 


Or search ‘MSF ALI’ 


to make an online donation 
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Change or be changed 


Time is running out for fossil fuel companies to accept the reality of their situation 


IT WAS inevitably dubbed “Black 
Wednesday”. But for anyone with an 
interest in a sustainable future for 
humanity on the planet -— that is, 
all of us — 26 May was a red-letter day. 
Strike one was a Dutch court ordering 
Anglo-Dutch oil company Shell to align 
itself with the Paris Agreement on 
climate change and cut its carbon 
emissions, including from the products 
it sells, by 45 per cent by 2030. Activist 
investors then voted to make US oil 
firm Chevron responsible for reducing 
the emissions from customers burning 
its products. And, in strike three, a 
small hedge fund forced ExxonMobil 
to accept two pro-environment 
members on its board. It was a 
“crushing day for Big Oil”, campaigner 
Bill McKibben of 350.org tweeted. 
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Shell announced its intention to 
appeal the court decision. It must ask 
itself on what basis, and what further 
legal, financial and reputational risk it 
will bring on itself by doing so. 

The Paris accord represents the settled, 
negotiated will of humanity to limit 
global temperature rise to 2°C above 


“Much of the money used to 
capitalise big oil is invested by 
pension funds on our behalf” 


pre-industrial levels, and ideally 1.5°C. 
Fossil fuel companies can enjoy no 
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month that investment in new fossil fuel 
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projects must stop now if we are to hit 
“net zero” carbon emissions by 2050. 
Time is running out for big oil to secure 
its own future by pivoting unequivocally 
towards green fuels. If firms won't do that 
themselves, the Chevron and ExxonMobil 
cases show that investors are increasingly 
willing to force change from the inside. 
That is a process we can all assist. As 
our report on page 40 shows, much ofthe 
money used to capitalise big oil and other 
unsustainable industries is controlled by 
investment funds, including pensions, 
on our behalf. It is time for all individuals 
with such investments to start making 
noise, demanding transparency on where 
our money is going, and forcing change 
if we don’t like it. Capitalism created 
climate change. With increasingly robust 
legal and financial backing, it can fix it. I 
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Indian variant goes global 


India’s wave is receding, but other countries are now battling to 
contain the variant that first emerged there, reports Michael Le Page 


CORONAVIRUS cases in India are 
now falling fast, but around the 
world several other countries 
are struggling to contain rising 
numbers of infections due to the 
variant first detected in India. 

In the UK, case numbers 
due to this variant — previously 
called B.1.617.2 but now named 
“delta” (see “Variants renamed”, 
right) — are rising exponentially, 
sparking fears of a third wave 
and threatening plans to end 
lockdown restrictions in 
England later this month. 

In China, parts of the city 
of Guangzhou, which has a 
population of 15 million, have 
been locked down and people 
banned from leaving without a 
negative covid-19 test. Meanwhile, 
Vietnam -— one of the few countries 
that has prevented a major 
coronavirus outbreak —is trying 
to contain a cluster of cases that 


it says are due to “a hybrid” 
of delta and the alpha (or B.1.1.7) 
variant that originated in the UK. 
There is growing evidence that 
delta is even more transmissible 
than alpha. In the UK, it has 
rapidly become the most 
common variant, overtaking 
alpha around mid May. 
Higher transmissibility makes 


Variants renamed 


The names of coronavirus variants 
will finally be easier to remember. 
On 31 May, the World Health 
Organization (WHO) announced 
anew variant naming system 
based on the Greek alphabet. 
Under the new scheme, 
the B.1.1.7 variant first identified 
in the UK becomes “alpha”, the 
B.1.351 variant identified in 


it harder to prevent the spread 

of a variant. Restrictions that 
contained the spread of older 
variants may no longer be enough 
to contain delta. Although 
vaccines appear to be only slightly 
less effective at preventing 
symptomatic cases caused by 
delta, higher transmissibility 

also raises the herd immunity 


South Africa is “beta”, the 

P.1 variant that originated 

in Brazil is “gamma” and 

the B.1.617.2 variant first 

detected in India is “delta”. 
These Greek letter labels 

will only be given to “variants 

of concern” and “variants of 

interest” as defined by the WHO. 

Layal Liverpool 


Mass testing takes 
place in Guangzhou, 
China, on 30 May 


threshold, adding to the 
difficulties of preventing spread. 
This means that even in the 
UK, one of the countries with the 
highest vaccination rates, a more 
transmissible variant could still 
cause a major third wave of cases, 
hospitalisations and deaths if 
the spread of the variant isn’t 
controlled. According to an update 
by the UK’s Scientific Advisory 


“Even with high vaccination 
rates in the UK, amore 
transmissible variant could 
cause a major third wave” 


Group for Emergencies (SAGE) 
on 13 May, if delta is 50 per cent 
more transmissible, continuing 
to relax restrictions “would lead 
toa substantial resurgence of 
hospitalisations (similar to, or 
larger than, previous peaks)”. In 
countries with lower vaccination 
rates, the threat is even greater. 

France has imposed 
restrictions on travel from the 
UK in an attempt to contain the 
spread of delta, but it may have 
left it too late. The variant has 
already become the dominant 
one in France, according to 
sequence data. The same is 
true for Bangladesh, Japan and 
Singapore, while Australia and 
New Zealand are trying to quash 
outbreaks of the variant. 

In most other countries for 
which data is available, the 
proportion of cases caused by 
delta is still low, but this could 
change fast if the variant is as 
transmissible as feared. South 
Africa is starting to see a major 
increase in cases, for instance. 

As for the new “hybrid variant” 
detected in Vietnam, which the 
country’s health minister has said 
is even more contagious than the 
delta and alpha variants it is made 
of, very little is actually known. 

It isn’t clear, for instance, whether 
this is essentially delta with some 
extra mutations resembling 

those of alpha, or whether the two 
variants have really recombined. # 
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Coronavirus 


Virus origins 


Did covid-19 come from a lab? 


Could the coronavirus have sprung from a lab or did it pass to humans from an animal? 
The evidence is out there, but it could be difficult to locate, says Graham Lawton 


BEFORE heading offto China 

as leader ofa World Health 
Organization (WHO) fact-finding 
mission into the origins of 
SARS-CoV-2, Peter Ben Embarek 
recorded an explainer video 
outlining the state of knowledge 
at the time, January 2021. 

“We know that the first human 
cases that were detected were 
detected in Wuhan in December 
2019,” he said. “We also know that 
this virus belongs to a group of 
viruses that have their original 
niche in bat populations. 

In between these two points, 
we don’t know much.” 

Five months on, we actually 
know less, with the two 
“knowns” now being called into 
question. Even though Embarek’s 
investigation concluded that 
one of the possible origins of 
SARS-CoV-2— accidental release 
from a laboratory — was 
“extremely unlikely”, that 
possibility still hasn’t been ruled 
out. Ifanything, the case fora 
lab leak has grown stronger. 

On 23 May, The Wall Street 
Journal claimed that US 
intelligence has evidence of 
several employees of the Wuhan 
Institute of Virology, which carries 
out research on bat coronaviruses, 
being hospitalised witha 
respiratory illness similar to 
covid-19 in November 2019. US 
President Joe Biden subsequently 


ordered the US intelligence 
community to pursue a definitive 
conclusion on whether the virus 
spilled naturally from a wildlife 
reservoir, or from a lab. 

The origin of the virus remains 
one of the most important 
unknowns of the pandemic. 
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Workers at Huanan 
Seafood Market 
in Wuhan, China 


“We need to know where it came 
from,” says David Robertson, an 
evolutionary virologist at the 
University of Glasgow, UK. 

“We have to be worried that 
that could happen again.” 

So what is the evidence for and 
against a laboratory leak? And 
what pieces of additional evidence 
are required for a definitive 
conclusion on the matter? 

For now, there is a near- 
consensus that SARS-CoV-2 had 
a natural origin in a wild animal, 
says microbiologist Rossana 
Segreto at the University 
of Innsbruck in Austria. 

That consensus is the one 
strongly favoured by Embarek’s 
WHO investigation. At a press 
conference at the end of the 


mission in Wuhan on 9 February, 
he said that the virus seems to 
have originated in bats. 

However, on 4 March, a group of 
scientists published an open letter 
in The New York Times calling 
for an independent investigation 
on the grounds that the WHO 
“did not have the mandate, the 
independence, or the necessary 
accesses to carry outa full and 
unrestricted investigation into 
all the relevant SARS-CoV-2 origin 
hypotheses”. Governments 
of14 countries subsequently 
expressed concern that the 
WHO “lacked access to complete, 
original data and samples”. 

Last month, Science published 
a letter from 18 distinguished 
scientists, which argued that 
theories of accidental lab release 
and so-called zoonotic spillover 
(where an infectious disease 
jumps from an animal toa 


human) “both remain viable”. 
One of the signatories is David 
Relman at Stanford University 
in California, who argues that 
the lab-leak hypothesis must 
be investigated if only to 
debunk it. “There’s still a lot 
of scientists who are locked into 
the assumption that this can 
only have a natural origin,” he 
says. “I’m not quite sure why.” 


The lab-leak scenario 


A lot of the doubts are fuelled by 
dissatisfaction with the WHO 
investigation and suspicion of 
ulterior motives in China. The 
WHO team hada “really difficult 
job”, says Robertson, because 
“the Communist party of China 
want to project it out of China”. 
But there are also scientific 
reasons to question the 
consensus. The lab-leak 


IMAGINECHINA LTD/ALAMY 


hypothesis usually points the 
finger at the Wuhan Institute 
of Virology, which is close to 
the Huanan Seafood Market, 
where the first major cluster 
of infections occurred. The 
institute has a history of 
analysing bat coronaviruses. 


“Without evidence of work 
on a closely related virus to 
the one that ‘escaped, it’s 
just a conspiracy theory” 


The leak scenario involves 
researchers tinkering around 
witha virus, perhaps in “gain 
of function” experiments in 
which pathogens are modified 
to be more harmful in a bid to 
understand them better. This 
modified virus then somehow 
slipped through the lab’s biosafety 
net, which has been criticised by 
many for being full of holes. 

Robertson points out that there 
is no documented evidence of 
such experiments taking place. 
The WHO team granted access 
to the institute found none. The 
Wuhan Institute of Virology has 
reported working with a virus 
called RaTG13, which is the 
closest-known relative of SARS- 
CoV-2. But this is genetically quite 
distant and RaTG13 clearly isn’t 
its immediate progenitor, says 
Robertson. “They weren’t working 
on the right viruses,” he says. 

That, of course, doesn’t rule 
out undocumented experiments. 
There are reasons to believe 
that the institute hasn’t always 
been transparent, says Relman. 
In November, it published an 
addendum to a Nature paper 
revealing that sampling missions 
to amine in Yunnan Province 
where RaTGi13 was discovered also 
yielded eight previously unknown 
SARS-like coronaviruses. The 
addendum didn’t give any further 
details. The institute was alerted 
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to the Yunnan site in 2012 when 
four miners fell ill witha 
respiratory illness after going into 
the mine to clean up bat guano. 
One miner died. The institute 
subsequently confirmed that 

the men weren't infected with 
SARS-CoV-2, but hasn’t determined 
what caused the illness. 

The original omission, 
and subsequent admission, 
of this information hasn’t been 
explained, says Relman. New 
Scientist emailed Zheng-Li Shi, 
head of bat coronavirus research 
at the institute, for comment, 
but she didn’t reply. 

But to go from there to positing 
secretive experiments that ended 
horribly is to enter the realms 
of speculation, says Robertson. 

“Tt loses all meaning at that point 
because it’s not about facts any 
more. Unless you have evidence 
that they were working on viruses 
very closely related to the one 
that ‘escaped’, then that’s where 

it becomes conspiracy theory.” 

However, proponents of the 
lab-leak hypothesis can point to 
some arcane details of the virus’s 
molecular biology. Taken together, 
they challenge the natural origin 


Investigators from the WHO 
at the Wuhan Institute of 
Virology earlier this year 


hypothesis, argues Segreto. 

For example, the virus has a 
“furin cleavage site”, a part of the 
spike protein that helps it to break 
into host cells. Many coronaviruses 
have this, but SARS-CoV-2 is the 
only member of its sub-genus 
Sarbecovirus to have one. 

Another region of the spike 
protein, the “receptor binding 
motif”, appears to be oddly 
adapted to latch on to human 
cells. This adaptation was also 
observed in the original SARS 
virus, SARS-CoV-1, but only long 
after it had jumped to humans. 
The Wuhan strain of SARS-CoV-2 
had it from the get-go. 

These and other molecular 
peculiarities are consistent with 
a virus that has been manipulated 
in the laboratory, says Segreto. 

Not so fast, says Robertson. 
“The ‘it doesn’t look like it’s 
natural’ claim is preposterous, 
because you can find all of 
those features in natural 
viruses”. The superficial 
appearance of unnaturalness 
arises, says Robertson, due to 
“recombination”. Ina mammal 
cell co-infected with two 
coronaviruses, bits of both 
viral genomes can become 
stitched together in novel 
combinations. This can cause 


incongruous molecular features 
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to suddenly appear as if by design. 
“What’s clear is that SARS-CoV-2 
is really just another sister lineage 
to that first SARS virus,” says 
Robertson. As for “pre-adaptation’, 
Robertson says the virus merely 
evolved to be a generalist, enabling 
it to extend its natural range 
beyond bats and into other 
mammals, which just so 
happens to include humans, 
and some other animals. 


Follow the science 


Robertson admits that the 
smoking gun of the natural origin 
hypothesis is also absent. That 
would be a naturally occurring 
virus that is genetically close 
enough to SARS-CoV-2 to plausibly 
be its direct ancestor. “It remains 
most likely that the immediate 
ancestor to SARS-CoV-2 exists 

in the wild and is still to be found,” 
says Jonathan Stoye at the Francis 
Crick Institute in London. 

But searching for sucha 
progenitor will be difficult. Bats 
carrying SARS-like coronaviruses 
live right across China and into 
South-East Asia, and current levels 
of sampling aren’t adequate. 

Robertson is also at pains 
to point out that he and his 
colleagues will follow the science 
where it leads. “Ifthere was a piece 
of good evidence [for the lab leak 
hypothesis], we would pivot on 
that very quickly.” 

All things considered, both 
hypotheses have to be left on the 
table for now. Work is ongoing 
to reject one or the other, not least 
by Embarek’s WHO team, which 
continues with investigations. 
Biden has given his intelligence 
agencies 90 days to report back. 
However, it took a decade to 
discover the origins of SARS-CoV-1, 
which was unimpeded by 
geopolitical intrigue. So don’t 
expect an answer any time soon. I 
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News Coronavirus 


Pandemic profile: Hannah Ritchie 


The pandemic by numbers 


What is it like to produce the data that presidents and the public alike use to 
understand the spread of covid-19? Hannah Ritchie tells Adam Vaughan 


YOU may not have realised, but 
you have probably come across 
Hannah Ritchie’s work before. 

As head of research at Our World 
In Data, she played a central role in 
setting up its covid-19 dashboard. 
The resource has drawn in more 
than 100 million users since the 
pandemic began, and has reached 
countless more people via media 
coverage relying on its ability to 
turn Byzantine government data 
into elegant graphs of cases, 
deaths, vaccination rates and more. 


How did you start covering 

the pandemic? 

Our scope is the world’s largest 
problems. At the time [March 
2020], we were trying to figure out: 
does covid qualify? We try to fight 
against everyone being inundated 
with daily news — we want to get 
across long-term trends. Our 
graphing tool only handled annual 
data, not daily data, so it involved 
a massive shift in how we work. 


What were the early challenges? 
Just getting the data intoa 
reasonable format. In March 
[2020], the World Health 
Organization was putting out 
PDF tables of covid cases. I was 
sitting at midnight copying out 
data for the graphing tool. With 
some countries, we are taking 
numbers from images posted on 
the ministry of health’s Facebook 
account. The UKk’s data reporting 
is now one of the best. Initially, 

it was horrendous. 

We also needed to get the 
messaging right. Organisations 
were reporting the number of 
cases ona single day. Part of the 
reason the UK acted so late was 
because people were saying 
“there’s 100 cases today”, 


Asection of the 
National Covid Memorial 


Wall in London 
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Profile 

Hannah Ritchie is head of research 

at Our World In Data, an organisation 
that uses data to assist understanding 
the world's largest problems 


which looks tiny. But you need to 
look at the trend. People really 
weren't getting that. 


What have been the most striking 
trends you have seen in the data? 
Ithink the biggest is that rich 
countries have been massively 
complacent about how well they’d 
react to a pandemic. We’ve been 
really caught out. Most people 
would have expected a massive 
gap in deaths between low and 
high-income countries, and in fact 
many low-income countries have 
done well and high-income 
countries poorly. 


Estimated global death tolls range 
from 3 to 10 million. Where does 
the truth lie? 

It’s hard to put a definitive figure 
on the real number. Looking at 
excess deaths across the world, 

I would probably put it around 
the 10 million mark. 


How do you cope, knowing each bit 
of data represents an individual? 
It’s hard. You have to separate 
yourself from how sobering it 

is, but at the same time not lose 
your humanity, because every 
data point you put up there is a 
life, someone’s family. If you 
stayed too close to it, it would 

just be overwhelming. 


How well do you think politicians 
have used data in the pandemic? 
A lot of politicians have [cherry- 
picked] their moments to share 
the data that makes them look 
good. You can nearly always pick 
a snapshot where a country looks 
like it’s doing OK, by comparing 
it to countries that are doing 
badly, or picking a specific 
magical moment in time. 

The obvious example is, at the 
same time we had Donald Trump 
using our stuffin interviews, 

Joe Biden and Anthony Fauci 
were all doing the same. 


“he te 
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Have you had to combat misleading 
uses of your data? 

We see it quite a lot. We’re very 
conscious of how we present the 
vaccination data because we’ve 
seen a number of examples where 
people have tried to compare 
vaccinations administered with 
cases or deaths in a given country. 
We've had people jumping to the 
conclusion that vaccinations are 
causing deaths from covid. 

This stuffis really dangerous to 
public trust in vaccinations. 


What has jumped out from the 
data on vaccinations? 

Bhutan was just crazy. [In just 

16 days, Bhutan vaccinated 93 per 
cent ofits adult population] Every 
time I see Bhutan’s vaccination 
graph, I think “oh no, that’s 

an error”. 


What might happen next globally? 
Ithink the situation is looking 
good for Europe and North 
America. I expect deaths to be 
relatively low. The only caveat is 
the potential curveball ofa variant. 
Globally, low to middle-income 
countries are going to be in this 
for along time. There, I think 

we re just going to see these 
repeated waves and outbreaks. 


What data are we still missing? 
An accurate infection rate and 
death count. I think we will just 
never know, ultimately, what 
the true infection rate was. 


Finally, how have you coped with 
the responsibility, as a go-to source 
of data for a global crisis? 

From a mental health point of 
view, being able to share the data 
clearly has helped me, making me 
think I’m helping the situation in 
some way. But I would be lying if 
Isaid it wasn’t incredibly stressful. 
If we get it wrong, everyone’s 
getting it wrong. I 


News 


Analysis Carbon capture 


First carbon-negative power plant 


Plans for the world’s first carbon-negative power station have been criticised 


Adam Vaughan 


UK ENERGY firm Drax's plan to turn 
a biomass power plant in the north 
of England into the world’s first 
carbon-negative power station 

is receiving strong pushback. 

By 2027, Drax hopes to retrofit 
a plant near Selby for bioenergy with 
carbon capture and storage (BECCS). 
The aim is for trees to suck millions of 
tonnes of carbon dioxide from the air 
as they grow, before being burned for 
power and the CO, captured and 
piped below the North Sea. 

In climate models from the UN's 
Intergovernmental Panel on Climate 
Change (IPCC), BECCS is seen as the 
main way to balance CO, emissions. 

“The key issue is we are running 
out of time to hit the 1.5°C target,” 
says Will Gardiner at Drax, referring 
to the Paris Agreement's toughest 
goal. “Increasingly, you have people 
realising negative emissions have to 
be part of the solution. The case for 
BECCS is it’s available today.” 

New models suggest the 
IPCC's estimates may be overly 
optimistic, but BECCS has had its 
critics for years due to concerns over 
the land needed to grow the plants to 
be burned, and the knock-on effect 
on food prices, biodiversity and water. 

Arecent report by UK non-profit 


DRAX 


organisation Ember estimates that 
subsidies for the Drax project would 
cost UK consumers £31.7 billion 
over 25 years. But it assumes that 
Drax eventually converts all four of 
its power station's generating units, 
rather than the two it has publicly 
committed to converting. It is clear, 
however, that the two units, which 
Drax estimates will cost £1 billion 
each, won't happen without public 
financial Support. 

A Drax spokesperson noted that 


The Drax Power 
Station in North 
Yorkshire, UK 


the report assumes there will be a 
new-build BECCS facility, rather than 
a retrofit, and a 25-year subsidy 
contract rather than the 15 years 
the UK government is considering. 

Other arguments against the 
plans are based on environmental 
concerns. A principal issue is the time 
it takes for a newly planted tree to 
absorb carbon released by a mature 
one burned at a BECCS facility. 

Michael Norton at the European 
Academies’ Science Advisory 
Council says: “You can absolutely 
rule out forest biomass as a source 
[for BECCS] because the payback 
period is too long.” 


Drax intends to use wood pellets 
from North American trees for its 
BECCS scheme, with some biomass 
coming from sunflower husks and 
other agricultural waste. 

Another recent report, by a team 
at University College London, notes 
the potential environmental risks, 
but concludes that BECCS has a 
“significant” role to play in the UK 
meeting its goal of reaching net-zero 
emissions by 2050. The report finds 
that BECCS removes slightly less CO, 
than earlier estimates from the UK 
government's climate advisers. 

Jim Watson, one of the UCL report's 
authors, says: “We're not saying the 
Drax model of BECCS should be 
ruled out because it’s fundamentally 
unsustainable, it’s more to say: what 
are the conditions that could make 
such a model sustainable?” He says 
we may need more regulation along 
the biomass supply chain, even if it is 
overseas, and to run a smaller trial. 

Drax could perhaps remove 
hundreds of thousands of tonnes 
of CO, annually, rather than the 
4 million tonnes a year it hopes each 
generating unit will remove, he says. 

Ultimately, Watson thinks 
we should learn by doing BECCS, 
rather than writing it off too early. 


Archaeology 


Oldest known 
war memorial 
identified in Syria 


AN EARTHEN mound in what 

is now Syria may be the oldest 
known war memorial in the world, 
constructed before 2300 BC. 

The finding comes froma 
re-examination of remains from 
the White Monument, which was 
excavated in the 1980s and 1990s. 
The area it is in was submerged in 
1999 by the construction of the 
Tishrin dam on the Euphrates river, 


and hasn't been investigated since. 
Anne Porter at the University 
of Toronto in Canada was one 
of the leaders of the excavations. 
“It was a salvage project,” she says. 
Just to the north of a hill called 
Jebel Bazi, Mesopotamian people 
built a settlement archaeologists 
call the Banat/Bazi complex. It was 
occupied between about 2700 and 
2300 BC. The site included a set of 
earthen mounds named Tell Banat, 
and slightly further north a large 
mound called Tell Banat North 
or the White Monument. 
Porter says it was built in three 


stages. The first was a smooth 
mound, which the team didn’t 
manage to excavate due to the 
flooding. Later, people built smaller 
mounds on top of it, containing 
human bones. Finally, the people 
constructed stepped platforms 
around the edge of the mound. 
In the soil, the team found lots of 
fragmentary bones, both human 
and from a donkey-like species. 


2300 BC 


The minimum age of a large memorial 
mound called the White Monument 


Porter and her colleagues have 
reconstructed where the bones 
were placed in the earth platforms. 
One cluster held the remains of 
humans buried with hard pellets of 
compacted earth, which may have 
been projectiles. The team argues 
that these were foot soldiers. 

The other set tended to have 
a donkey-like animal paired with 
an adult human and a teenager. 
The team suggests these were 
charioteers: the adult driving the 
chariot and the teenager jumping 
on and off (Antiquity, doi.org/gfjr). 
Michael Marshall 
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News 


Genetics 


Human genome finally complete 


The sequencing of the human genome was announced 20 years ago, but bits were missing 


Michael Marshall 


WE HAVE finally sequenced the 
complete human genome. No, for 


real this time. When scientists first 


announced that they had read all 

of a person’s DNA 20 years ago, 

they were still missing some bits. 

Now, with the benefit of far better 

methods for sequencing DNA, 

it has been possible to read the 

whole thing from end to end. 
“Having been part of the 

original Human Genome Project 

in 2001, and especially focused 

on the difficult regions, it’s 

really satisfying for me to see 

this done, even though it took 

20 years,’ says Evan Eichler at 

the University of Washington 

in Seattle. The new genome 

includes an additional 200 million 

base pairs or “letters” of DNA, 

and adds more than 2000 genes. 
Our genes help make us who 

we are. Humans have thousands 

of them, although the exact 

number is uncertain and partly 

depends on how you count them. 

They are stored on long molecules 

of DNA in the centres of cells. 

The genetic information exists 

as four molecules called bases 

(C, G, Tand A) that are strung 

along the DNA molecule. 


200m 


Number of new ‘letters’ in the 
complete human genome 


The human genome contains 
in excess of 3 billion letters. The 
first complete sequences were 
published to huge fanfare in 
2001: one by the International 
Human Genome Sequencing 
Consortium (HGSC) and the 
other by US company Celera 
Genomics. The project had 
begun a decade before, in 1990. 

Because the genome had 
to be read in small chunks and 
then reassembled, some highly 
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Sequencing the human 
genome from end to 
end was atricky task 


repetitive parts proved impossible 
to place, a bit like a jigsaw where 
all the pieces look alike. 

Over the next three years, the 
HGSC filled in some of the gaps, 
and in 2004, the consortium 
announced that it had done all it 
could. Geneticists have continued 
to improve the reference genome, 
but largely by improving the 
accuracy of existing sequences, 
rather than by adding new ones. 
About 8 per cent was still either 
missing or likely to be wrong. 

The new version of the genome 
has been created by the Telomere- 
to-Telomere consortium led by 
Karen Miga at the University of 
California, Santa Cruz, and Adam 
Phillippy at the National Human 
Genome Research Institute in 
Maryland. In 2018, they were part 
of a team that sequenced big 
chunks of the genome, more than 
100,000 bases long, enabling 
them to fill in some missing parts. 
“She [Miga] called me up and 


”) 


said ‘I want to finish the genome’; 
says Phillippy. “I said, ‘Ido too”” 
Normal human cells have two 


copies of every stretch of DNA, 
which often have significant 
differences because one comes 
from the mother and one from 
the father. This makes it harder 
to sequence the DNA accurately, 
because it is tricky to tell what is 
a mistake in sequencing and 
what is a genuine difference. 
Using a cell line called CHM13 (see 
“Mystery genome’, right) avoids 
this problem, because its two 
copies are virtually identical. 


Double team 


To assemble the genome’s 
sequences, the team combined 
two technologies. One was a 
type of sequencing that reads 
extremely long stretches, more 
than a million letters long, and 
the other was a type that delivers 
extremely high accuracy and 
can thus handle sections that are 
very slightly different — such as 
multiple copies of the same gene. 
Human DNA is stored on large 


molecules called chromosomes 
that have four arms joined in the 
centre to form an X shape. Much 
of the hard-to-read DNA was from 
around the central points, known 
as centromeres. Furthermore, 
some chromosomes are lopsided, 
with one pair of arms being 
shorter than the other: the short 
arms contain a lot of difficult DNA. 

As afirst pass, in August 
2020, the team published 
the complete human sex- 
determining X chromosome. 

The group has now released the 
entire human genome. 

The new version adds nearly 
200 million letters to the previous 
version, with 2226 sections that 
are near-identical copies of known 
genes. Of these new genes, the 
team predicts that 115 code for 
proteins (bioRxiv, doi.org/gj8jk3). 

Phillippy emphasises that 
these numbers are uncertain. 
“The definition of what is a gene 
is still a bit messy,” he says. Genes 
were traditionally thought ofas 
sections of DNA that code fora 
protein, but in fact, many genes 
are non-coding and have other 
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functions. The new genome has 
63,494 genes, compared with 
60,090 in the last update made 
in 2019. Genes that code proteins 
number 19,969, up from 19,890. 


“Tt’s much, much better than 


anything we had,” says Aida 
Andrés at University College 
London. 


Repeat repeat 


In asecond paper, Eichler’s 
team has focused on segmental 
duplications: long stretches 

of DNA that have been copied 
again and again. Unlike “junk 
DNA’, which is often seemingly 
meaningless repetitions, 
segmental duplications include 
genes and other sequences that 
have recognisable functions. 
Because of them, people can 
have many copies of some genes. 


Segmental duplications 


accounted for nearly one-third of 
the new sequence, and make up 

7 per cent of the genome. Their 
sequences also varied more than 
non-duplicated regions did 
(bioRxiv, doi.org/gfm4). 


Eichler thinks segmental 


Mystery genome 


A team at the Telomere-to- 
Telomere consortium filled in the 
gaps of the human genome using 
DNA from a cell line called CHM13, 
which comes from a hydatidiform 
mole: a type of failed pregnancy 
where an egg in a uterus somehow 
lost its genome, and was then 
fertilised by a sperm. The resulting 
cell only had half the DNA of a 
normal embryo, so the sperm’s 
DNA was duplicated. Such cells 
form dangerous growths, like 
cancers, and have to be removed. 
They can then be grown in the 

lab, seemingly indefinitely. 


duplications have played a key role 
in human evolution. “They are 

the place in the genome where 
new genes are likely to be born,” 
he says, because one of the copies 
is free to vary. Humans have 
several duplicated genes, which 

he says were seemingly “critical 

in building a bigger brain that 
distinguishes us from other apes”. 

Even if duplicated genes don’t 
become significantly different, 
they can still have profound 
effects ifthey simply meana 
protein gets made in larger 
quantities, says Andrés. She says 
segmental duplications can’t 
explain all of human evolution, 
because it was surely a hugely 
complex process, “but they 
are important”. 

The new genome will make it 
much easier to study duplicated 
genes, says Andrés, because the 
sequences it lists for them are 
much more likely to be correct 
than earlier versions. 

It is crucial to understand 
segmental duplications because 
some of them underpin genetic 
disorders, says Eichler. 

Ina third paper, a team led by 


“It's unique in this way, in that 
it’s not the genome of anyone who 
ever lived,” says Adam Phillippy 
at the National Human Genome 
Research Institute in Maryland, 
one of the project's leaders. The 


Winston Timp at Johns Hopkins 
University in Baltimore has 
examined marker chemicals 
called methyl groups that attach 
to DNA at various points. These 
“epigenetic” markers affect 
which genes are turned on and 
off. Timp’s team used the new 
genome to map methylation 

in the newly explored areas. 


“It is really satisfying 
for me to see this done, 
even though it took 
20 years to complete” 


The group found that levels of 
methylation are low around the 
centromeres at the heart ofthe 
chromosomes (bioRxiv, doi.org/ 
gfm5). These regions are crucial 


for reproduction and cell division. 


When this goes wrong, 
the results can be dangerous. 
“In cancer, you will often gain an 
entire chromosome or lose an 
entire chromosome,” says Timp. 
In the long run, understanding 
how cell division works, and 
the role methylation might 
play, could point the way 
towards new cancer treatments. ff 


The analysed human 
genome came from 
ahydatidiform mole 


DNA came from a single sperm, so 
itis half the genome of a potential 
father, which has been duplicated. 
The cells were collected 
consensually several decades ago. 
But the identity of the donor was 
anonymised by a company that 
has since gone out of business, so 
it isn’t known who they belonged 
to. “We can't really figure out 
[even] if we wanted to who it was 
from originally,” says Phillippy. 


Archaeology 


Ancient jawbone 
reveals trek from 
Sudan to Rome 


Garry Shaw 


ANCIENT human remains found 
in a catacomb in Rome belonged 
to a migrant from northern 
Africa who grew up along the 
Nile valley before travelling to 
the heart of the Roman Empire 
more than 1700 years ago. 

The remains offer rare 
evidence of anon-Roman 
travelling across the Empire as it 
then existed, say Kevin Salesse 
at the Free University of Brussels 
in Belgium and his colleagues. 

Ajawbone fragment with 
three teeth attached was found 
in the Catacombs of Saints 
Marcellinus and Peter, south- 
east Rome. To reconstruct the 
life story of the dead person, 
Salesse’s team studied chemical 
isotopes in the teeth and 
jawbone, which can reveal 
details of where someone spent 
their childhood. The team 
also looked at the shape of the 
teeth, and studied ancient DNA 
in the remains — both of which 
can also offer hints about 
someone's birthplace. 

Collectively, these analyses 
revealed that the individual 
may have grown up in the Nile’s 
second cataract region in what 
is now Sudan, just south of the 
territory held by the Romans at 
the time the individual was alive 
(Journal of Archaeological 
Science: Reports, doi.org/gfjq). 

The individual may have been 
a free man or woman, living in 
Rome for business reasons, 
but was probably brought to 
Rome as a slave, says the team. 

However, that can only be 
considered a guess right now, 
says Kristina Killgrove at the 
University of North Carolina. 
“The military recruited young 
men from the provinces during 
this time period,” she says. 

“The data could also be 
consistent with a new provincial 
recruit ending up at Rome.” I 
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News 


Military technology 


Autonomous military drone 
may have attacked humans 


David Hambling 


MILITARY drones may have 
autonomously attacked 
humans for the first time ever 
last year, according to a United 
Nations report. While the full 
details of the incident, which 
took place in Libya, haven’t 
been released, and it is unclear 
if there were any casualties, 
the event suggests that 
international efforts to ban 
lethal autonomous weapons 
before they are used may 
already be too late. 

The drone in question is 
a Kargu-2 quadcopter made 
by STM, a Turkish firm. It is 
equipped with an explosive 
charge and can be flown 
manually, but in autonomous 
mode the drone uses cameras 
with artificial intelligence 
to find and identify targets. 
STM claims that the robot 
has sophisticated object 
and facial-recognition 
capability. The firm didn’t 
respond to a request 
for comment. 

Details ofthe apparent attack 
have emerged in a report by the 
UN Security Council’s Panel 
of Experts on Libya, published 
in March 2021. It details a civil 
war conflict in March 2020 
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between forces allied to 
Libya’s Government of National 
Accord and those affiliated 
to Khalifa Haftar, commander 
of the Libyan National Army. 
The report says that Haftar 
forces were “hunted down” 
by Kargu-2 drones operating 
autonomously, which were 
“highly effective”. “The lethal 
autonomous weapons systems 
were programmed to attack 
targets without requiring data 
connectivity between the 


“Haftar forces were 
‘hunted down’ 
by Kargu-2 drones 
operating autonomously” 


operator and the munition,” 
notes the report. In other 
words, the drones could seek 
and attack targets without 

a human in the loop. 

The panel says this 
information comes from 
aconfidential source and 
declined to disclose further 
details to New Scientist. 

Zak Kallenborn at the 
National Consortium for 
the Study of Terrorism and 
Responses to Terrorism in 
Maryland, says this appears 


The Kargu-2 drone 
is equipped with an 
explosive charge 


to be the first time that 
autonomous drones have 

found and attacked humans. 

UN talks on restricting such lethal 
autonomous weapons have 
been repeatedly delayed and 
these weapons aren’t currently 
restricted, with many nations, 
including the UK, arguing 
against an outright ban. 

Kallenborn says he is 
concerned about the Kargu-2’s 
reliance on machine vision. 
“How brittle is the object- 
recognition system?” he says. 
“And how often does 
it misidentify targets?” 

Arthur Holland at the 
United Nations Institute for 
Disarmament Research in 
Geneva, Switzerland, also voiced 
concerns. “Whether any such 
system could execute such 
functions reliably and to 
a high degree of precision 
under complex and dynamic 
conditions is a totally open 
question,” he says. 

Jack Watling at Royal United 
Services Institute, a UK defence 
think tank, wonders whether 
the Kargu-2 drones were really 
in autonomous mode because 
only their operators would 
know for sure. This highlights 
a challenge of legal restrictions: 
unlike chemical weapons or 
landmines, autonomous 
weapons cannot easily be 
distinguished from operator- 
controlled ones. 

“This does not show that 
autonomous weapons would 
be impossible to regulate,” 
says Holland. “But it does 
show that the discussion 
continues to be urgent and 
important. The technology 
isn’t going to wait for us.” I 


Physics 


Laser pulses appear 
to travel faster than 
the speed of light 


Leah Crane 


LIGHT travelling through a plasma 
can appear to move both slower and 
faster than what we refer to as “the 
speed of light” - 299,792,458 
metres per second - without 
breaking any laws of physics. 

Clément Goyon at Lawrence 
Livermore National Laboratory in 
California and his team achieved this 
using a pair of lasers fired into a jet 
of hydrogen and helium plasma. One 
laser, called the pump beam, was 
100,000 times more powerful than 
the other, called the probe beam. 
Each released a short pulse of light. 
At the spot where the pulses collided, 
the interference in the light created 
a wave throughout the plasma. 

This wave altered the plasma’s 
refractive index, which governs how 
light travels through a medium. By 
changing the beams’ wavelengths, 
the researchers modulated the 
refractive index. They then measured 
how long a light pulse from the 
probe beam took to reach a camera. 

When the probe beam had a 
longer wavelength than the pump 
beam, its light pulse moved slower 
than the speed of light in a vacuum 
by about 12 per cent. When the 
opposite was true, the pulse 
appeared to move slightly faster 
than the speed of light (Physical 
Review Letters, doi.org/gj4dzs). 

Because of how Goyon and 
his team measured the light, this 
doesn’t violate any laws of physics. 
They tracked the brightest area of 
a pulse rather than the movement 
of the entire pulse or any individual 
photon. “We are not violating 
Einstein's principles because we are 
not saying information travels faster 
than the speed of light,’ says Goyon. 

The peak of the pulse may move 
faster than the speed of light, but 
that is due to energy fluctuations 
along the length of the beam rather 
than the entire pulse’s actual 
movement - if you were to measure 
any individual photon, or particle of 
light, it would always move slower. I 


Evolution 


First complex cell had extra DNA 


Ancestor of all animals and plants may have had multiple nuclei, which allowed it to thrive 


Michael Marshall 


WE MAY have to rethink our 
distant ancestor. The first complex 
cell could have been bigger and 
even more internally complex 
than anyone had suspected, traits 
that may have helped it survive. 

Over a billion years ago, the first 
complex cell evolved — and it is 
assumed to have carried a single 
packet of DNA at its core. 

But a new study argues this is 
wrong. Instead, it says the first 
such cell was much larger and 
didn’t have just one packet of DNA: 
it had several, perhaps dozens. 
Multiple copies of genes would 
have helped it survive and adapt, 
according to the researchers. 

Most living cells have relatively 
simple internal structures and fall 
into one of two groups: bacteria 
and archaea. But some — a group 
called eukaryotes that includes 
animals and plants — have bigger 
and more intricate cells. These 
have a central nucleus containing 
their DNA, and sausage-shaped 
bodies called mitochondria that 
supply them with energy. 

We know eukaryotes arose by 
some sort of coming together of 
an archaean cell and a bacterium, 
in which the bacterium became 


JUAN GAERTNER/SCIENCE PHOTO LIBRARY/ALAMY 


the first mitochondrion. The 
result was a massive energy boost 
for the host cell, but also new 
problems. The first eukaryotes 
essentially had two sets of genes — 
one archaeal, one bacterial — which 
would have disrupted each other. 
Over the past five years, 
Sriram Garg and William Martin 
at the University of Dusseldorf 
in Germany have suggested one 
way the first eukaryotes might 
have coped - the cell could grow 


Computer artwork 
of a eukaryotic cell’s 
internal structure 


larger and host multiple nuclei. 

If one copy of a gene became 
damaged, another nucleus would 
still have a working version. As 
a result, the cell could get the 
advantages of genetic mutation 
without the disadvantages. Not 
only would it be less likely that a 
lethal mutation would kill the 
eukaryote, but with all those 
nuclei, there would have been 
more chance ofa given gene in 
one nucleus mutating into a form 
that improved the ability ofthe 
eukaryote to survive. 

Now Garg has evidence to 
support this idea. Multinucleate 


cells are widespread among 
eukaryotes: they are common 

in fungi, and our bodies contain 
bone cells called osteoclasts that 
are multinucleate. The researchers 
compiled data on 106 eukaryotic 
groups, noting which were known 
to make multinucleate cells. 

Based on how the groups are 
related, the researchers were able 
to conclude that the ability to form 
such cells probably dates to the 
last shared ancestor of all modern 
eukaryotes (Genome Biology and 
Evolution, doi.org/gfft). 

“It’s a really interesting new 
idea,’ says Emmanuelle Javaux at 
the University of Liege in Belgium. 
Most researchers never thought 
to question the number of DNA 
stores, she says. 

A key unknown remains -—one 
that Garg acknowledges. This is 
that we don’t know how most 
eukaryotic multinucleate cells 
arise. It can happen when a cell 
doesn’t divide, but it can also 
happen when two or more cells 
fuse. “If you don’t know the origin 
of that state in each supergroup, 
it’s difficult to say if this is an 
ancestral state or a convergence 
of evolution,” says Javaux. lf 


Climate change 


Soil microbe 
transplants could 
boost tree growth 


THE soil equivalent of a faecal 
microbiome transplant and the 
effect of sprinkling rock dust are both 
to be tested at scale in tree-planting 
schemes to see if they can boost 
the amount of carbon dioxide 
removed from the atmosphere. 

In the past few weeks, UK 
charity The Carbon Community 
has planted 25,000 trees across 
11.5 hectares of former farmland 


in Carmarthenshire, UK. The 
area will host two experiments. 
The first involves using soil 
microbes and mycorrhizal fungi 
from a nearby established forest 
to kickstart the saplings’ growth, 
which could increase the amount 
of carbon that will be locked up 
in the trees’ stems and the soil. 
The second is intended to speed 
up the rate at which trees absorb 
carbon from the air, by taking basalt 
rock dust from a quarry about 
30 kilometres away and adding it 
to soil during planting, a process 
known as enhanced weathering. 


Both measures will be applied 
to native broadleaf trees, including 
birch and oak, and to a conifer used 
for timber called the Sitka spruce. 
Past research paints a mixed 
picture of their potential, says Colin 
Averill at ETH Zurich, Switzerland, 


who is one of the project's partners. 


Some studies show manipulation 
of mycorrhizal communities in 
forests can increase tree growth 


“Soil microbes and fungi 


from a nearby forest are 
being used to kickstart 
the saplings’ growth” 


and carbon removal by as much as 
50 or 6O per cent, but many other 
studies show no effect, he says. 
Averill is optimistic about a positive 
effect at the Welsh site, given the 
depleted nature of the soil there. 
The first signs of the project's 
success or failure will be whether it 
outperforms average tree survival 
rates, which can be up to 60 per 
cent in tree-planting schemes. 
That will be followed by data on 
carbon sequestration in about 
two years. Most of the trees will 
take 35 years to reach maturity. I 
Adam Vaughan 
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News Insight 


Environment 


The UK's plastic problem 


Many countries have stopped accepting plastic waste exports, so the UK 
needs to find ways to reduce and recycle its own, reports Adam Vaughan 


THE grim piles of plastic waste 
blanketing riversides and burning 
next to roads around the Turkish 
province of Adana didn’t take long 
to trace back to other countries. 
An investigation by campaigners 
Greenpeace UK in March found 
single-use carrier bags, yogurt 
pots, milk bottle labels and other 
items with UK supermarket labels 
among the material at 10 sites 

of illegally dumped rubbish. 

In response to images of the 
despoiled landscapes released on 
17 May, the Turkish government 
announced aban on all imports 
of key types of plastic waste to 
take effect in early July. 

The ban is the latest door that 
has closed for the UK and other 
high-income countries that 
export much oftheir plastic waste. 
China, once a major importer of 
UK plastic for recycling, banned 
imports in 2018. Exports then 
switched to other South-East 
Asian nations before many also 
imposed bans, eventually leading 
to 39 per cent of the UK’s plastic 
waste going to Turkey last year. 

“The worry nowis it'll be ‘pass 
the parcel’ with the UK’s plastic 
waste,” says Nina Fasciaux at 
Greenpeace UK. In the short term, 
the Netherlands and Malaysia 
are next on the list as possible 
candidates for these exports, once 
the Turkish ban begins, she says. 

“Longer term, we should 
absolutely be dealing with our 
own plastic waste within the 
boundaries of the UK,” says Helen 
Bird at UK waste charity WRAP. 


Call for export ban 


Greenpeace UK wants the UK 
government to ban plastic waste 
exports by 2025. So how could 
the UK, and other rich countries 
in a similar position, do that? 
There are two directions to 
come at the problem. The first 
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Plastic waste dumped 
in Turkey included 
UK brand packaging 


is to slash how much plastic the 
UK generates. WRAP calculates 
that in 2019 it was 2.3 million 
tonnes, half of which was recycled, 
with 61 per of that via exports. 
The UK has the capacity to recycle 
1.3 million tonnes of plastica year. 
The second way is to boost 
this recycling capacity. However, 
a review last September found that 
of all the ways to reduce plastic 
pollution at a global level, the 
biggest savings came from curbing 
demand, rather than better 
recycling and waste management 
(Science, doi.org/d4vc). 
“Ultimately, the problem of 
plastics is not so much one of 
waste, but one of production. The 
solution to a world drowning in 
plastic refuse requires questioning 
the need for plastics and reducing 


their manufacturing in the first 
place,” says Nick Voulvoulis at 
Imperial College London. 

One major quick win would 
be for the UK to ditch plastic 
packaging on fresh fruit and 
vegetables. “That’s because, by 
and large, you don’t need to 
replace it with anything,” says Bird. 

Unfortunately, hygiene 
concerns amid the coronavirus 
pandemic have reversed a trend of 
shoppers opting for loose produce 
over packaged, she says, citing 
anecdotes from supermarkets. 
Another obstacle is that the 
material is voluminous but light, 
and most UK supermarkets’ 
plastic reduction targets are based 
on weight, so there are smaller 
gains to be made from promoting 
loose produce. WRAP research due 
to be published soon is expected 
to show that plastic-wrapped 
produce contributes to people 
buying more than they need, 


leading to food waste — another 
huge source of carbon emissions. 
To curb demand, manufacturers 
of everyday products are exploring 
novel ways to ditch single-use 
plastic packaging, from solid bars 
of shampoo rather than liquid 
in bottles to toothpaste tablets 
rather than a paste in tubes, 


61> 


Proportion of recycling of UK 
waste plastic that occurred abroad 


says Fasciaux. Bird says such 
redesigns — rather than just 
substituting single-use plastic for 
another material —are the future. 
In recent years, some firms 
have switched to plastics that are 
biodegradable and compostable. 
But the infrastructure to recycle 
these at large scales isn’t there, 
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says Bird. Such alternatives also 
often end up in the wrong bins 
and sometimes don’t break 
down as intended, she adds. 
Ifthey end up in the sea, they 
may not degrade for years. 

For products with little 
alternative to single-use plastic, 
recycling can be boosted by firms 


“We should absolutely 
be dealing with our own 
plastic waste within the 
boundaries of the UK” 


using just one plastic rather than 
several materials bonded together, 
which hinders or prohibits 
recycling. For example, Mars 
Food, the UK branch of the US 
firm, started a trial this year using 
recyclable mono-polypropylene 
plastic for its microwave rice 
pouches in Europe. 


Decreasing demand 


One promising sign is the move 
towards a reuse-and-refill culture. 
The idea isn’t new — health food 
shops and some small chains have 
been offering refills for decades — 
yet it remains small scale across 
the UK, says Bird. 

What is newis that supermarkets 
are getting in on the act. Asda 
has openeda “sustainability store” 
in the north of England that offers 
refill points, and Aldi began 
trialling refill stations in April 
for pasta and rice. 

Carrying armfuls of glass jars 
or plastic containers for an entire 
weekly food shop is unlikely to ever 
be practical, though. US company 
Loop, owned by TerraCycle, thinks 
the answer is prefilled and 
refillable packaging for shampoo, 
spices and other products that can 
be easily returned for collection 
and industrial cleaning before 
being used again. The company 
offers services in the US, Canada, 


France and Japan, and launched 
an online trial in the UK last July 
with supermarket Tesco. 

From September, the firm’s 
products will be available in Tesco 
stores. Tom Szaky, TerraCycle’s 
CEO, says Tesco’s buying power 
and influence, combined with 
Loop’s growing economies of 
scale, should lower prices that 
were relatively high when New 
Scientist looked at the service. For 
example, 650 grams of Loop fusilli 
pasta was £2.50 even after the 
refundable deposit was deducted, 
while 500 grams of another brand 
was 53 pence in Tesco. 

Still, Szaky adds that reuse 
is secondary to lowering 
consumption generally. “The 
elephant in the room is: buy 
less,” he says. No experts expect 
single-use plastic to be eliminated 
entirely, but the ongoing efforts 
combined with UK government 
policies could generate waste that 
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would be easier to recycle (see 
“What is the UK government 
doing?”, below). Greenpeace UK 
estimates that a 50 per cent cut in 
plastic use would allow the UK to 
end plastic waste exports, without 
building extra recycling facilities. 
Jacob Hayler at the 
Environmental Services 
Association, whose members 
include UK recycling firms, 


Whatis the UK government doing? 


Under the Basel Convention, an 
international treaty on hazardous 
waste, the UK tightened rules on 
plastic waste exports in January, 
allowing importer countries 

to refuse shipments. 

“We are clear that the UK 
should handle more of its waste 
at home,” says a spokesperson 
for the UK Department for 
Environment, Food and Rural 
Affairs (Defra). 

From April 2022, a plastic 
packaging tax will be a spur to 
using more recycled plastic in new 
products. Any plastic packaging 
that doesn’t contain at least 
30 per cent recycled plastic will 
be taxed at £200 per tonne. 

“Its announcement provided 
areal boost, but it only goes so 
far," says Jacob Hayler at the 


Environmental Services 
Association in the UK. 

Amore radical shake-up will 
eventually come from a “polluter 
pays” scheme from Defra, which 
will heap more costs for recycling 
on plastic producers. However, 
plans probably won't take effect 
until 2023 or 2024, says Helen 
Bird at UK waste charity WRAP. 

The UK government is also 
consulting on ensuring that all 
local authorities collect the same 
materials for recycling. And itis 
still yet to implement a deposit 
return scheme for drinks 
containers, despite promising 
one since 2018. A consultation 
launched in March on introducing 
it in England, Wales and Northern 
Ireland suggested such a scheme 
may not take effect until 2024. 
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Plastic waste illegally 
dumped on roadsides in 
Turkey's Adana province 


supports a ban on plastic waste 
exports. But he thinks 2025 is too 
soon, as a fall in demand may not 
materialise and it will take time 
to boost recycling capacity. 

One challenge is that some 
plastic materials, particularly 
those used for milk and soft 
drinks, are valuable, so plenty 
of UK recycling facilities are 
dedicated to them. But materials 
known as flexibles, which include 
the film used to package fruit and 
vegetables, are far less valuable, 
so tend to be what is exported. 
Ifa full export ban took effect, 
the UK would need more recycling 
capacity for flexibles. 

A potential solution is chemical 
recycling, where materials are 
broken down to their constituent 
parts, but the approach is stilla 
way off. “That sort of technology 
is at least five years away from 
being delivered at commercial 
scale,” says Hayler. 

There are signs the UK is on 
the right track. In the first quarter 
of this year, 30 per cent more 
plastic was recycled domestically 
compared with this period in 
2020, according to figures from 
the National Packaging Waste 
Database. Yet they also show that 
the UK isn’t yet reducing demand, 
with the total weight of plastic 
waste up by almost 4 per cent 
over this same period. 

With Turkey’s door shut, UK 
plastic bags, yogurt pots and more 
will be exported to another nation 
in the short term. Most will be 
recycled properly, but there will 
inevitably be further shocking 
cases of illegal disposal. Longer 
term, the UK’s position is 
untenable, says Fasciaux: “From 
amoral position, it’s our waste 
and needs to stay in the UK.” I 
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News In brief 


Cosmology 


Dark matter map is 
most extensive yet 


THE largest ever map of dark 
matter, the invisible material 
thought to account for 80 per 
cent of all matter in the universe, 
has been created. 

As matter bends space-time, 
astronomers are able to map 
its existence by looking at light 
travelling to Earth from distant 
galaxies. Ifthe light has been 
distorted, this means there is 
matter in the foreground, bending 
the light as it comes towards us. 

The Dark Energy Survey (DES) 
team used artificial intelligence 
to analyse images of 100 million 
galaxies, looking at their shape 
to see if they have been stretched. 
The new map is a representation 
of all matter detected in the 
foreground of the observed 
galaxies and covers a quarter of 
the southern hemisphere’s sky. 

“In our map, which mainly 
shows dark matter, we seea 
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similar pattern as with visible 
matter only, a web-like structure 
with dense clumps of matter 
separated by large, empty voids,” 
says team member Niall Jeffrey 
at University College London. 

For decades, astronomers have 
suspected there is more material 
in the universe than we can see. 
Dark matter, like dark energy, 
remains mysterious, but its 
existence is inferred from galaxies 
behaving in unpredicted ways. 
For instance, the fact that galaxies 
stay clustered together, and that 
galaxies within clusters move 
faster than expected. 

New analysis of the first three 
years of data collected by the DES 
suggests matter is distributed 
throughout the universe in a way 
that is consistent with predictions 
in the standard cosmological 
model, the best current model of 
the universe. But researchers also 
found hints that, as with previous 
surveys, the universe may be a few 
per cent smoother than predicted. 
New Scientist and news agency 


AUSCAPE INTERNATIONAL PTY LTD/ALAMY 


Animal behaviour 


Amazon monkeys can ape 
‘accent’ of rival primates 


HAVE you ever adopted another 
accent so people can understand 
you better? Some monkeys in the 
Amazon rainforest do something 
similar if they share living space 
with a closely related species. 
Red-handed tamarins (pictured) 
seem to have changed their calls to 
be more like those of pied tamarins, 
so the two species can warn each 
other away from their respective 
territories. Tamarins use long, 
high-pitched whistles to alert other 
individuals to their presence and 
deter them from getting too close. 
“Nobody wants to get into a fight. 
You scream and shout a bit first to 
warn each other,” says Jacob Dunn 
at the University of Cambridge, 
who was involved in the research. 
Pied tamarins (Saguinus bicolor) 
have a pure-sounding note, while 
in most of the Amazon, the calls of 


Archaeology 


Ancient bones shed 
light on kosher rules 


NON-KOSHER fish was eaten in 
areas that are now part of Israel 
and Egypt while Judaism was 
developing there and the Hebrew 
Bible was being written. 

The Torah — the first five books 
of the Hebrew Bible — states that 


certain foods, including pork and 

aquatic animals that lack fins and 

scales, shouldn’t be eaten. Modern, 

practising Jews follow these rules. 
To explore the origin ofthe 


red-handed tamarins (Saguinus 
midas) are similar but span a wider 
frequency range. 

Tainara Sobroza at the National 
Institute of Amazonian Research 
in Manaus, Brazil, wondered if the 
two species’ calls would sound even 
more similar in the patch of forest 
where they overlap. Her team 
recorded calls from the monkeys 
at 15 sites that were either in 
overlapping habitat or in places 
where only one species lived. 

In the shared territory, although 
the pied tamarins hadn't changed 
their calls, the red-handed tamarins 
had shifted to a slightly purer 
whistle (Behavioral Ecology 
and Sociobiology, doi.org/affr). 

“It is like an accent because 
they’re giving the same message, 
but saying it ina slightly different 
way,” says Dunn. Clare Wilson 


custom, Yonatan Adler at Ariel 
University in the West Bank and 
Omri Lernau at the University of 
Haifa in Israel examined ancient 
fish bones from 30 archaeological 
sites in Israel and Egypt dated to 
about 1550 BC to AD 640. They 
found that finless and scaleless 
fish were regularly eaten during 
that 2000-year period. 

The research forms part of a 
larger project to determine the 
origins of Judaism, in this case 
looking at food laws. 

Lernau identified different fish 
species from about 20,000 bones 
and found that, of the non-kosher 
fish, catfish (pictured) was eaten 
the most (Tel Aviv, doi.org/gffk). 

Many scholars believe Jewish 
dietary laws came about because 
there wasn’t a precedent for eating 
these foods in the culture at the 
time, but the presence of non- 
kosher fish in these ancient diets 
suggests otherwise. “We can see 
that things developed very slowly,” 
says James Aitken at the University 
of Cambridge. Krista Charles 
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Really brief 


Peanut-rich diet for 
Scottish blue tits 


Garden bird feed is the 
most common food source 
found in blue tit faeces 
collected across Scotland. 
Researchers found 
evidence of feed in 53 per 
cent of samples, with 
peanuts in 49 per cent of 
them (Proceedings of the 
Royal Society B: Biological 
Sciences, doi.org/gfd5). 


Fish lice are gaining 
pesticide resistance 


Blood-sucking aquatic 
lice in the northern Atlantic 
are becoming resistant 
to pesticides. A genetic 
analysis of lice across the 
region shows that when 
fish farmers use the 
pesticides, the lice soon 
gain resistance and then 
begin infecting wild fish 
too (Royal Society Open 
Science, doi.org/gfd6). 


Earliest known war 
arepeated conflict 


Analysis of 61 skeletons 
buried in what is now 
Sudan 13,400 years ago 
shows 41 of them had 
battle injuries, including 
arrow impact marks. 
Some of the injuries had 
healed, suggesting that 
the hunter-gatherer-fisher 
people involved were in an 
ancient war fought over 
many battles (Scientific 
Reports, doi.org/gfjw). 
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Environment 


Warming behind 
Lin 3 heat deaths 


CLIMATE change is to blame for 
an average of 37 per cent of heat- 
related deaths in recent decades, 
according to researchers who say 
this is a reminder that global 
warming is already having 
severe impacts. 

Every continent saw an increase 
in deaths from heat linked to 
climate change over the period, 
but the percentage of such deaths 
varied widely across the world. 

The proportion was higher 


Microbiology 
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in Central and South American 
countries including Guatemala 
and Colombia, and over 50 per 
cent in Kuwait and Iran in the 


Middle East and the Philippines in 


South-East Asia. The percentages 


were much lower in the US and 


Canada, and much of Europe. 

“The main message is climate 
change is not something that will 
come in the future. It’s already 
happening,” says Antonio 
Gasparrini at the London School 
of Hygiene & Tropical Medicine, 
one of the research team. 

The study took temperature 
and death data from 43 countries 
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You can tell a city from 
its mix of microbial life 


CITIES have distinct microbiomes, 
according to a survey of microbes 
in 60 urban areas worldwide. 
Christopher Mason at Cornell 
University in New York and his team 
analysed swabs taken in urban 
transport systems, such as subways, 
between 2015 and 2017. Inall, 
4728 samples were collected from 
cities including London, New York 
(pictured), Rio de Janeiro and Tokyo. 
The swabs were examined to see 
what bacteria and viruses were on 
surfaces. From there, each city was 
assigned an endemicity score: the 
number of species endemic to it that 
can define the microbial fingerprint 
of each city. The team found that the 


larger the city, the more complex 
and diverse its microbial life. 

These fingerprints were 
sufficiently different to distinguish 
each city from the other. “We could 
probably tell with about 90 per 
cent accuracy where someone 
was from,” says Mason. 

This suggests the microbiomes 
could have applications in forensic 
investigations, perhaps to establish 
whether an individual visited a 
particular city in the recent past. 

Mason and his team also found 
10,928 viruses and 748 bacteria 
that weren't in any reference 
databases (Cell, doi.org/gfgb). 
Chris Stokel-Walker 


between 1991 and 2018, and 
modelled a counterfactual world 
without the 1.1°C of warming seen 
to date. The difference was used 
to estimate climate-linked heat 
deaths (Nature Climate Change, 
DOI: 10.1038/841558-021-01058-x). 
Chloe Brimicombe at the 
University of Reading, UK, believes 
the study’s estimate of 9702 deaths 
a year linked to heat due to climate 
change is an underestimate of the 
true toll, as it only looked at the 
four warmest months in each 
country. “Heat-related deaths... 
do occur outside these months,” 
she says. Adam Vaughan 


Technology 


Backpack reduces 
the effort of walking 


AN ELECTRICAL generator built 
into a backpack can reduce the 
energy required to walk by more 
than 3 per cent and could harvest 
enough power to charge small 
devices like smartphones. 

Many exoskeletons have been 
designed to make people stronger 
or more efficient. Some havea 
power source and actively assist 
limb movement. But Michael 
Shepertycky at Queen’s University 
in Kingston, Canada, and his team 
have now created an entirely 
passive system that reduces 
the effort required to walk. 

The design resists the forward 
swing of the leg during a stride and 
slows it before the foot strikes the 
ground, something that usually 
requires effort. Weighing in at 
1.3 kilograms, the device fits into 
a small backpack, while two thin 
cables run down to the ankles and 
strap around the legs. As each foot 
swings forward during a stride, its 
cable resists slightly by spinning 
an electrical generator. 

The team tested the device on 
a treadmill with 10 male walkers 
and found that it reduced the 
metabolic effort of walking by 
3.3 per cent, while also converting 
the removed energy into roughly 
0.25 watts (Science, doi.org/gfkm). 
Matthew Sparkes 
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Don’t kill, repel 


The world’s insects are in trouble — changing how we use pesticides 
could help them recover, say Théotime Colin and Andrew B. Barron 


The world has 25 per cent 

fewer terrestrial insects now 
than in 1990. This includes those 
we rely on to pollinate our crops 
and clean our rivers. If we don’t 
solve this problem very soon, 
some species will disappear. 

There are many causes for the 
insect decline, but insecticides are 
a major part of the problem. Those 
used today are longer lasting and 
up to 10,000 times more toxic 
than some that were banned in 
the 1970s. Adding to the problem 
is that these pesticides are now 
applied to crops prophylactically 
and used whether pests are 
present or not. 

Overall, the amount of pesticide 
applied to the land is decreasing, 
but this is a grossly misleading 
statistic. A recent paper found 
that, between 2005 and 2015, 
there was a 40 per cent reduction 
in the amount of pesticide 
applied to crops measured by 
weight. But because modern 
insecticides are so much more 
toxic, the global toxicity of treated 
land to pollinating insects has 
more than doubled in the same 
period (Science, doi.org/f5vp). 

Governments and regulating 
agencies are aware of the problem, 
and some parts of the world have 
moved to ban the use of certain 
insecticides outdoors in an 
attempt to help bees survive. 

But the pesticides used instead 
are just as toxic. 

One often-touted approach is 
to use pesticide-free pest control 
methods. These varied techniques 


I NSECTS are disappearing. 


are gathered under the name 
of integrated pest management 
(IPM) and have been around for 
decades. They offer effective crop 
protection and include methods 
such as crop rotation and the use 
of natural predators. But their 
adoption has been incredibly 
slow, because spraying pesticides 
is viewed as an easier option. 
As aresult, IPM methods are 
unfortunately seldom used today. 
Neither changing 
insecticides nor shifting to IPM 
is a quick fix. We argue instead 
that we needa subtle shift in 
focus, away from killing pests 
and towards protecting crops. 
Currently, products are 
developed and marketed to 
kill pest insects immediately. 
This has become the goal of crop 


Culture 

Did alcohol’s 
creative boost shape 
civilisation? p30 


treatments, and the death ofthe 
insect is considered the proof that 
a treatment works. But the real 
goal of pesticide use isn’t to wipe 
out insects, it is just to protect 
crops to secure food production. 
We have found that using just 
a fraction of the concentrations 
applied today stops insects 
feeding on crops. At these reduced 
concentrations, there would bea 
lot less insecticide leaching into 
the environment, so less harm 
to beneficial insects. This low 
dose is the equivalent ofan 
anti-mosquito spray: it repels 


mosquitoes so they don’t bite you. 


Whether the mosquito is alive 

or not doesn’t matter, either way 

you have received protection. 
Similarly, we don’t need to kill 

all pest insects in a crop: we just 
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need to reduce the population 
enough to ensure that it causes 

no important economic damage. 
Farmers know that a handful 

of insects don’t cause problems, 

it is when they reproduce that 
trouble comes. We have found that 
much less insecticide is needed to 
prevent insects from reproducing 
than is needed to kill them. 

We have also discovered that 
crops are inadvertently treated 
too many times. Often, they 
are first treated with fungicides 
that also happen to be toxic 
to insects. Treating them again 
with an insecticide is like killing 
one bird with two stones. 

By using the minimal dose we 
need to protect crops, we could 
reduce the amount of insecticide 
toa fraction of what is used today. 
Farmers would benefit from these 
changes. They would spend less 
money on pesticides and improve 
crop production by keeping 
healthy pollinator insects about. 

Reducing insecticide doses 
won't solve the insect decline 
problem, but it is a move that 
could win us time to make food 
production more sustainable 
and reconcile farmlands and 
the natural ecosystems we 
crucially depend on. And that 
will allow insects to recover. ff 


Theotime Colin is at the University 
of Sydney and Andrew B. Barron is at 
Macquarie University, both in Australia 


5 June 2021 | NewScientist | 23 


Views Columnist 


Graham Lawton is a staff 
writer at New Scientist and 
author of This Book Could Save 
Your Life. You can follow him 
@grahamlawton 


Graham's week 


What I’m reading 

In a discarded pile of 
books, I found one I’ve 
wanted to read for ages: 
Christopher Isherwood's 
Goodbye to Berlin. When 
your luck is in, it is in. 


What I’m watching 
The Underground 
Railroad on Amazon 
Prime Video. Brilliant, 
harrowing. 


What I’m working on 
I’m looking forward to 
a break from covid-19 
duties. A change is 

as good as a rest. 


This column appears 
monthly. Up next week: 
Annalee Newitz 
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No planet B 


The fight against fake news The world has undoubtedly got a 
fake news problem. There is a compelling case for setting up an 
international body to combat it, writes Graham Lawton 


now and then something 

comes across my desk that 
looks worth a punt. I’m also not 
a tipster — who gives away their 
inside info? —but I’m going to 
have to show my hand, or this 
won't be much ofa column. My 
tip for the day: Sheldon Himelfarb 
to win the Nobel peace prize. 

Hardly a household name, 
admittedly. And not a bet that 
is likely to pay out any time soon. 
I’m playing the long game, a bit 
like the time I decided to put a 
tenner on one of my sons playing 
football for England at the World 
Cup (that one came good, in the 
sense that I didn’t place the bet 
and hence am £10 up). 

Himelfarb is CEO and founder 
of PeaceTech Lab, a non-profit 
organisation in Washington DC 
that promotes the use of 
technology and data to combat 
violent conflict. Worthy, though 
maybe not Nobel-worthy. But the 
reason I’m tipping him is because 
of a potentially world-changing 
idea that recently emerged 
from his organisation. 

Icame across this idea at the 
Nobel Prize Summit: Our Planet, 
Our Future, a virtual gathering 
of Nobel Laureates and others 
to discuss how to heal our planet’s 
multiple injuries. Himelfarb’s 
session was ona side stage and 
its title was hardly one to get 
pulses racing: A Call for an 
Intergovernmental Panel on 
the Information Environment. 
Read that twice to let it sink in. 

Something about it caught my 
eye, possibly the stellar panel that 
Himelfarb had assembled to chew 
over the idea. This included Vint 
Cerf, co-inventor of the internet 
and chief internet evangelist at 
Google; Tawakkol Karman, human 
rights activist, winner of the Nobel 
peace prize and member of the 
Facebook Oversight Board; and 
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Katherine Maher, then CEO 
of Wikipedia. 

On the agenda was Himelfarb’s 
proposal for an international 
body, modelled on the 
Intergovernmental Panel on 
Climate Change or IPCC (itselfa 
recipient of the peace prize), to 
counter the threat from the global 
proliferation of misinformation. 

Although Himelfarb admits 
that fake news isn’t a novel 
problem, what is news, he says, 
is “the volume and velocity with 
which anyone can spread mis- and 
disinformation round the world”. 

One recent study found that 
false information spreads faster 


“False information 


spreads faster and 
further on Twitter 
than the truth in 
every category 

of information” 


and further on Twitter than 
the truth in every category of 
information. Another found that 
Facebook is still allowing climate 
denialism to circulate widely. 
Himelfarb warned that our 
information environment is so 
polluted that we are in danger 
of becoming incapable of dealing 
with existential threats, such as 
climate change and pandemics. 
The answer, he proposed, is 
to establish a scientific body 
to analyse the global information 
environment and give 
governments recommendations 
about how to clean it up. 
This would be known as the 
Intergovernmental Panel on the 
Information Environment, or IPIE. 
The proposal won broad though 
not unconditional support from 
the panel. As Maher pointed 
out, there is a fundamental 
mismatch between climate 
change and disinformation. 


On the former, there is 
now broad international 
agreement that the problem 
exists and requires action. 
No such consensus exists on 
disinformation — indeed, as 
Karman pointed out, the worst 
offenders are nation states such 
as Russia, Saudi Arabia and Iran. 
And in any case, who gets to 
arbitrate what is true and what 
is false? Maher also pointed out 
that Wikipedia regards Fox News 
and The Daily Mail as unreliable 
sources, which is its prerogative. 
But would we be comfortable with 
an international body making 
similar recommendations? 
There are also competing 
and possibly more deserving 
claims. An international group 
of chemists recently proposed 
setting up a similar body for 
pollution. Given that the UN 
has recognised waste and 
pollution as the third planetary 
crisis alongside climate change 
and biodiversity loss, maybe 
that is more ofa priority. 
Taccept that these are valid 
objections, but we have to start 
somewhere. It took 20 years for 
the international community 
to come round to the idea of 
establishing the IPCC, and 30 
for its warnings to cut through. 
Pollution clearly deserves 
to be ranked alongside climate 
and biodiversity on the list of 
global threats. But we won’t 
clean any of them up without 
also cleaning up the information 
ecosystem. Himelfarb says 
we should think ofa clean 
information environment 
as a basic human right. 
Speaking of cleaning up, lam 
trying to find a bookmaker who 
will give me odds on Himelfarb 
to win the peace prize one day. 
That tenner is still in my wallet 
and I have given up on either 
of my sons pulling on the shirt. 8 
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Views Your letters 


Editor’s pick 


Do other conditions share 
covid-19’s immune effects? 
15 May, p10 
From Stephanie Woodcock, 
Carnon Downs, Cornwall, UK 
You report three studies that 
indicate covid-19's adverse impacts 
on the immune system. In particular, 
Verena Kaestele’s work highlights 
abnormalities of the innate immune 
system, with the suggestion that 
this may contribute to long covid. 
Certain long covid symptoms are 
frequently likened to illnesses such 
as chronic fatigue syndrome (CFS). 
Whether people with these kinds 
of conditions also exhibit similar 
immune system signs remains 
largely unknown. It could be argued 
that these individuals, too, should 
receive early immune investigation. 
When | was told I had CFS, | asked 
for extra immune system tests. This 
bore fruit and showed abnormally 
high levels of IgM antibodies, which 
| was told not to worry about. 


Just chill to make 
negative-calorie celery 

22 May, p 24 

From Rosemary Duckett, 
Westbury, Wiltshire, UK 

James Wong reports that the 
calorific value of celery after 
chewing and digesting it is tiny, 
but not negative as some people 
believe. A few years ago, I read 

an article that came to the same 
conclusion, but expanded it by 
stating that ifthe celery was eaten 
when very cold —close to freezing, 
in fact — its calorific value did 
indeed become negative. 


‘Alien’ plants are 

already among us 

8 May, p 46 

From Richard Barrett, Oxford, UK 
There is much speculation 
about odd plants on other planets, 
but arguably such life is already 
found close to home, often in 
the garden centre. Black mondo 
grass (Ophiopogon planiscapus 
‘Nigrescens’) has black leaves; 
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a type of pore on the leaves of 
silver saxifrages secretes calcium 
bicarbonate, possibly as a 
sunscreen. Perhaps the big idea is 
that every type of plant that may 
be on other worlds already exists 
on our planet in some form today 
or in the fossil record. 
From Eric Kvaalen, 
Les Essarts-le-Roi, France 
To say “astronomers are in little 
doubt that a plant-filled planet 
exists beyond our solar system” 
may be going too far. A few years 
ago, speaking of how views on life 
elsewhere have changed since 
the 1960s and 70s, physicist Paul 
Davies said the prevailing view 
was that its emergence here was 
a bizarre fluke, an aberration, 
something that happened in one 
corner of the universe and simply 
wouldn’t happen elsewhere. 
The pendulum, he said, has 
now swung too far the other way. 
The reason to doubt is that we 
have no theory ofthe origin oflife. 


Nature is still better than 

a surrogate for nature 

27 March, p 36 

From Steve Phillips, 

Brussels, Belgium 

In her article on the importance 

of green spaces in urban areas, 

Kate Douglas paints a picture 

of accelerated urbanisation. 
Much has been made of the 

advantages of urbanisation, 

but I would argue that this 

view is becoming outdated. 

Yes, connectivity and accessibility 

remain important, but in the 21st 

century they are no longer solely 

dependent on physical proximity. 
Indeed, in a post-covid world, 

deurbanisation is possible thanks 

to the proven opportunities of 

digitalisation, coupled with clean 

transport services. This would 

enable the very real benefits of 


nature, rather than its urban 
surrogate, to be enjoyed by 
more of the population. 


On the ancient origins 
of the alphabet 


24 April, p15 
From Daniel Harbour, professor of 
the cognitive science of language, 
Queen Mary University of London 
To say that mystery glyphs look 
like “early alphabetic letters” 
is to say that they look like crude 
versions of hieroglyphs. Finding 
such hieroglyphs in Syria 
850 years before reliably dated 
samples of Levantine alphabetic 
writing might show not that the 
alphabet is older than previously 
thought, but that Egypt was 
exporting hieroglyphs ofall sorts 
before it exported the monoliteral 
signs that became the alphabet. 
Although less startling a claim 
than a radical redating of the birth 
of the alphabet, this would still 
emphasise the rich trade in 
abstract ideas that flourished 
in the eastern Mediterranean 
more than four millennia ago. 


Why might some black 
holes survive as minnows? 


3 April, p34 
From Michael Overholt, 
San Jose, California, US 
You report suggestions that a 
primordial black hole roughly 
the size ofa grapefruit and several 
times the mass of Earth is the 
hypothetical Planet Nine in our 
solar system, responsible for the 
orbital alignment ofa group of 
small objects in the Kuiper belt. 
This leaves me wondering how 
a black hole that formed in the first 
seconds of the cosmos could avoid 
accreting vast amounts of mass 
during the recombination epoch 
soon after the big bang, when this 
mass was ina universe just a few 
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tens of millions of light years in 
diameter. I would expect all such 
black holes that survived to be 
the giant black hearts of galaxies. 


Quantum determinism 
over the decades 


15 May, p 36 

From Sam Milne, 

Claygate, Surrey, UK 

Ienjoyed Michael Brooks’s article 
on superdeterminism. Sabine 
Hossenfelder and Tim Palmer’s 
idea of a determinate quantum 
universe warrants comparison 
with thinking in the 1950s. 

Back then, David Bohm argued 
for a deterministic model of 
quantum theory that allows for 
probabilities to arise from certain 
“hidden” details, given a universe 
that began with the right quantum 
probabilities built in. In this 
respect, I can’t see how the 
Hossenfelder/Palmer model 
differs greatly from that of Bohm. 


Other barriers on the road 
to eradicating malaria 


1 May, p 44 

From Carole Mooney, 

Blairgowrie, Perthshire, UK 
Regarding the work to eradicate 
malaria. My husband was in 
Uganda a few years ago, and 

while talking to village elders in 

a lakeside area, they told him of 
their frustration with the bed net 
roll-out. They said that although 
families had been issued nets, 
many used them for fishing. 

It seems they hada choice between 
going hungry or avoiding malaria. 
Something else to be considered? 


Get cold water’s benefits 
with nice warm water 

13 March, p 46 

From Tom Jones, 

St Austell, Cornwall, UK 

You reported the benefits of cold- 
water swimming. I shower daily in 
water as hot asI can stand and feel 
most of the benefits attributed to 
cold water. I wonder if this has 
been researched. In any event, hot 
water is much more pleasurable. # 
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Squid power 


Photographer Tony Wu 
Agency Naturepl.com 


THIS dramatic image of a female 
northern pygmy squid (Idiosepius 
paradoxus) may make it look like 
a formidable ocean dweller, but it 
is in fact a close-up of the world’s 
smallest cephalopod, a minuscule 
member ofa class of molluscs that 
includes octopuses and cuttlefish. 

Measuring between just 
5 and 20 millimetres across, 
these squid are so tiny they 
can fit on a human thumbnail. 
This female, seen offthe coast of 
Yamaguchi prefecture in southern 
Japan, is laying her eggs, a process 
that can take anywhere between a 
few minutes and an hour, says 
photographer Tony Wu. 

The eggs, however, get fertilised 
in a rather unusual way. Instead of 
reproducing by copulation, male 
pygmy squid attach bundles of 
sperm called spermatophores 
onto the bodies of females. The 
sperm then makes its way toa 
receptacle in the female’s mouth 
when she is ready to inseminate 
her eggs, allowing her to inject a 
small amount ofthis through a 
hole she bites in each egg. 

Here, the pygmy squid can be 
seen delicately preparing to lay 
another egg ona blade of eelgrass 
before she starts the process 
of insemination. ! 


Gege Li 
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Views Culture 


A toast to civilisation 


Social drinking created civilisation by fuelling creativity and innovation, 
claims anew book. Vijaysree Venkatraman investigates 


G 


Book 


Drunk: How we sipped, 
danced, and stumbled 
our way to civilization 
Edward Slingerland 

Little, Brown Spark 


SOME years ago, when author 
Edward Slingerland gave a talk ata 
Google campus, his hosts ushered 
him into an impressive room. This 
is where coders pop in for liquid 
inspiration when they run into 
acreative wall, they told him. It 
wasn'ta place to get drunk alone. 

In his engrossing book, Drunk, 
Slingerland writes that such 
spaces, which allow for both 
face-to-face communication and 
easy access to alcohol, can act as 
incubators for collective creativity. 
The boost that alcohol provides 
to individual creativity, he 
emphasises, is enhanced when 
people get drunk in groups. 

For millennia, people have used 
alcohol and other mind-altering 
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substances to get high. Some 
archaeologists even suggest 

that the first farmers were driven 
by adesire for beer, not bread. 

Ifintoxicants were merely 
hijacking pleasure centres in the 
brain by triggering the release 
of “reward” chemicals, or if they 
were once adaptive but are 
vices now, then evolution would 
have put the kibosh on our taste 
for these chemicals, says the 
author. So, what is going on? 

Slingerland, a philosopher at 
the University of British Columbia 
in Canada, has a novel thesis, 
arguing that by causing humans 
“to become, at least temporarily, 
more creative, cultural, and 
communal... intoxicants provided 
the spark that allowed us to form 
truly large-scale groups”. In short, 
without them, civilisation might 
not have been possible. 

This may seem an audacious 
claim, but Slingerland draws on 
history, anthropology, cognitive 
science, social psychology, 
genetics and literature, including 


alcohol-fuelled classical poetry, 
for evidence. He is an entertaining 
writer, synthesising a wide array of 
studies to make a convincing case. 
Without a science-based 
understanding of intoxicants, 
we cannot decide what role they 
can and should play, he stresses. In 
small doses, alcohol can make us 
happy and sociable. But still, 
consuming any amount of 
intoxicant can seem stupid, 


‘A childlike state of 
mind in an adult is key 
to cultural innovation - 
intoxicants allow us 
to access that state” 


he concedes, because the chemical 
targets the prefrontal cortex. This 
late-maturing brain region is the 
seat of abstract reasoning, which 
also governs our behaviour and 
ability to remain on task. Research 
suggests small children are very 
creative because their prefrontal 
cortex is barely developed. 


A childlike state of mind in an 
adult is key to cultural innovation, 
argues the author. Intoxicants 
provide an efficient route to that 
state by temporarily taking the 
prefrontal cortex offline, he says. 

Slingerland cites research using 
the US prohibition movement to 
test the idea that the communal 
consumption of alcohol can drive 
innovation. Prohibition has a 
long history, with local bans 
dating to the early 1800s. Using 
state-level imposition of alcohol 
prohibition as a starting point, 
researchers compared counties 
that had been “dry” for along time 
to counties that had been “wet,” 
but which were suddenly forced 
to close their communal drinking 
venues. State-wide bans saw a 
15 per cent drop in the number 
of new patents annually in 
previously wet counties compared 
with counties with existing bans. 

The last chapter looks at 
alternatives to alcohol, which 
don’t produce hangovers, liver 
damage or risk of addiction. 

In some centres of innovation, 
he finds microdoses of purified 
psychedelics becoming popular. 

After exploring the stress- 
busting, trust-building, creativity- 
boosting, pleasure-inducing 
aspects of alcohol, Slingerland 
dwells on its darker side. From 
drink-driving to violence, he finds 
there are many kinks to be ironed 
out before we can use alcoholas 
a force for good. That, Iimagine, 
will take some doing. This heady 
book is, ultimately, an ode to 
Dionysus, the Greek god of wine, 
and is best savoured as afresh 
take onacontentious topic. ff 


Vijaysree Venkatraman is a 
science journalist based in Boston 


Drinking together 
may help make us 
more creative 


Don’t miss 


Humans and other life 


From escaped hippos to plant smarts, exploring how we interact 
with living things is great fun, says Sandrine Ceurstemont 
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> Awake, Netflix’s latest 
Podcast 


Anthropomania 
Lightscope Creative 


IN THE 1980s, Hal Herzog often 
stuck his finger into the cages 
of baby snakes to see how often 
he was bitten. It was part of a test 
he had devised to measure the 
agreeableness of garter snakes - 
and some were definitely more 
aggressive than others. Herzog, 
now a psychologist at Western 
Carolina University in North 
Carolina, knew he was studying 
animal personality, but at that time 
it was controversial. “I did not have 
the moral fortitude to announce 
that in scientific journals,” he says. 
Herzog is the first guest on anew 
podcast called Anthropomania, 
which sets out to explore the 
complex relationship humans 
have with other living things. For 
example, personality, the focus of 
the first episode, was once thought 
to be unique to humans. Today, it is 
accepted that animals of the same 


species living in the same conditions 


have different characters and 
behaviours, some bolder and others 
more fearful, for instance. Herzog 
says he now wouldn't hesitate 

to describe his snake research 

as a Study of personality. 

The podcast, hosted by science 
communicators Jay Ingram, Niki 
Wilson and Erika Siren, is inspired 
by anthropomorphism, the 
attribution of human characteristics 
or behaviours to other species. 
When it comes to personality, 
people often apply human traits to 
animals, with one survey showing 
that many pet owners consider 
their animals to have a good sense 
of humour. “Going overboard on 
their humanness may give us an 
unrealistic picture of what they 
really are,” says Ingram. 

The show highlights our various 
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From childhood, we 
are intrigued by the 
non-humans on Earth 


motivations for engaging with 
animals. Aside from research, 
some people want to domesticate 
or protect animals, and some 
collect rare and dangerous species 
to flaunt their wealth and power. 
There are many consequences. 
The demand for exotic pets fuels 
a multibillion-dollar trafficking 
industry. And many parts of the 
world lack animal ownership laws, 
SO animals can be neglected or even 
become invasive in non-native 
countries, as in the case of the 
hippos that escaped from drug lord 
Pablo Escobar’s private zoo. Many 
now live in Colombia's waterways. 
As more exotic animals become 
celebrities on social media, the 
podcast’s hosts hope this will 
educate people rather than just 
entertain them. Ingram worries 
that the desire to own and see 
novel beasts may lead people 
to create cross-breeds with no 
regard for welfare. White tigers, 
for example, are bred for their 


looks although inbreeding often 
causes health problems. 

Our relationship with plants 
can also be human-centred. In an 
episode called Smarty Plants, the 
hosts look at how plants have been 
perceived over time. Research 
shows that plants communicate 
with each other and even learn, 
but whether that means they are 
intelligent is still a moot point. 

According to guest Jack Schultz, 
a plant researcher at the University 
of Missouri, the problem is we 
think that a human nervous system 
is required for complex abilities. 
However, plants and even bacteria 
appear to “solve” problems, and 
they can acquire information and 
respond to their environment 
in an appropriate way, he says. 

While Anthropomania's episodes 
are only about 30 minutes long, 
each packs in lots on a single topic. 
The podcast is thought-provoking, 
engaging and explores different 
perspectives. I’m hooked! § 


Sandrine Ceurstemont is a 
science and technology writer 
based in Morocco 


high-concept sci-fi 
thriller, stars Gina 
Rodriguez as a former 
soldier whose daughter 
may be able to cure 

a world that, robbed 

of its ability to sleep, is 
steadily losing its mind. 
From 9 June. 


Ryoji Ikeda, former 
DJ turned leading 
sonic-visual artist, 
comes to London, 
filling the labyrinthine 
180 The Strand 
with dynamic digital 
artworks - some 
premieres — that fox, 
fascinate and educate 
the senses. 


“SENSES 


Read 


Coming to Our Senses, 
by neurobiologist 

Susan Barry, explains 
how our actions shape 
and reshape our senses 
throughout out lives, 
delving into this deeply 
personal developmental 
process. The book is on 
sale from 8 June. 
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Views Culture 


The games column 


Logistics doesn’t get tougher than this Several games put resource management 
and setting up supply chains front and centre. They are a lot more interesting and 
fun than you might think, says Jacob Aron 


Jacob Aron is New Scientist’s 
deputy news editor. Follow 
him on Twitter @jjaron 


Games 


The Colonists 
Codebyfire 

PC, PlayStation 4, Xbox One, 
Nintendo Switch 


Subnautica 

Unknown Worlds 
Entertainment 

PC, PlayStation 4, Xbox One, 
Nintendo Switch 


Factorio 
Wube Software 
PC 


Satisfactory 
Coffee Stain Studios 
PC 


Dyson Sphere 
Program 
Youthcat Studio 
PC 
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CODEBYFIRE 


I HAVE been thinking alot about 
supply chains recently. It is a 
marvel of science that more than 
1.7 billion doses of the coronavirus 
vaccines have been administered 
globally as of 27 May, just a year 
anda halfafter the virus was first 
discovered, but it is also a triumph 
for logistics. 

Getting jabs in arms has 
meant boosting manufacturing 


reason, they need food, water 
and shelter just as humans do, 
meaning you have to build 

a civilisation from scratch. 


It starts simple —- you land 
a colony ship that is capable of 
producing a few basic resources, 
then begin expanding. Make a 
logging outpost and the robots 
will start cutting down trees 


capacity for everything from fatty “Perhaps your apples 


nanoparticles to glass vials, and 
we have had to ensure that 
everything is exactly where it 
needs to beat exactly the right 
time. It is amazing that we are 
managing it, though much more 
must be done to get vaccines 

to lower-income countries. 

What does any of this have to 
do with video games? Well, this 
month, I have been playing a few 
games that boil down to managing 
supply chains, and that is more 
fun than it sounds. 

First, there is The Colonists, 
recently released on consoles. 
The premise is simple, ifa bit daft: 
a bunch of self-3D-printing robots 
decide to escape humanity and 
set up their own colony. For some 


are having to travel 
across half the map 

to reach a cider press, 
so you should move it” 


that you can use to build a mine 
to gather stone. As the game 
progresses, the supply chains 
become increasingly complex. 

All the resources are distributed 
by robots following paths you lay 
out, which creates traffic jams if, 
like me, your town-planning skills 
aren't up to scratch. Thankfully, 
there is a percentage meter at 
the top of the screen that tracks 
how efficiently your robots are 
transporting resources, compared 
with a theoretical perfect journey. 


In The Colonists, you can 
build a super-efficient 
world with your robots 


You can drill down and see which 
routes are the worst performing — 
perhaps your apples are having to 
travel across halfthe map to reach 
a cider press, so you should move 
it closer to your orchard. Ifall of 
this sounds like work, I guess it 
kind of is — but it is fun, I promise! 

The other game I have been 
playing that is along these lines 
is Subnautica, which has more of 
an exploration element to it. You 
crash-land on an alien world that 
is covered by a huge ocean, and 
must scavenge to survive. Starting 
out witha limited toolset, you 
mine ore, harvest plants and catch 
fish, but eventually you will be 
able to build underwater bases 
and submarines, allowing you to 
expand further into the creepy 
ocean depths. It has really sucked 
me in, and I am looking forward to 
checking out the recently released 
sequel, Subnautica: Below Zero. 

There are now loads of games 
in this supply chain/factory 
simulation genre-—the 2D Factorio 
is one of the most expansive, 
while the 3D Satisfactory splits 
the difference between Factorio 
and Subnautica by allowing you to 
wander around your ever-growing 
factory. One I haven't yet played, 
but have my eye on, is Dyson 
Sphere Program, which gives you 
entire star systems to harvest in 
the service of building aDyson 
sphere, a megastructure that 
can capture the energy ofa star. 

Of course, there is another 
reason I have been thinking about 
supply chains. The global computer 
chip shortage, caused in part by the 
knock-on effects of the pandemic, 
means PlayStation 5s are in short 
supply. Thankfully, after months 
of trying, I have finally managed 
to get my hands on one. ff 


For many of us, life during covid lockdowns was life 
stripped down to the basics — and it made us all the more 
aware how important it is to get those basics right. 
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Features Cover story 


The truth about 
mindfulness 


Many bold claims have been made about the 
wildly popular practice. Do they stand up? 


Jo Marchant investigates 


HERE is nothing wrong with thinking. 

f It is what makes us human. Our ability 

to remember the past and imagine 
the future has made us the most successful 
species on the planet. But can we take it too far? 
Scientists and self-help gurus alike argue that 
spending too much time ruminating on our 
worries can make us stressed and miserable, 
while blinding us to the joys of what is 
happening right now. The cure, we are told, 
is to be more mindful. The practice of 
mindfulness — paying attention to our 
experience in a non-judgemental, accepting 
way — promises to help us escape the tyranny 
of our thoughts, boosting our mood, 
performance and health along the way. 

At this point, there can’t be many people 
on the planet who haven't tried mindfulness 
at least once. Secular versions of the practice 
were first developed from Buddhist roots in 
the 1970s, paving the way for scientific studies 
into its effects on the mind. Since it burst into 
the mainstream in the 1990s, high-profile 
research papers and media reports have 
claimed dramatic changes in brain structure 
and function, and benefits ranging from 
sharper attention to boosted mood, memory 
anda younger-looking brain. 

Mindfulness is now prescribed by doctors, 
taught in schools, provided by employers 
and is readily available to download on our 
smartphones. It is no longer a fringe topic, but 
part of daily life. “Now, everyone’s got the app,” 
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says Kieran Fox, a neuroscientist at Stanford 
University in California. 

In recent years, though, some researchers 
have begun to urge caution, warning that the 
benefits of the practice have been hyped and 
potential harms ignored. It is also unclear 
whether apps, the way most people now 
access this practice, work the same way as 
formal training. So, what is the truth about 
mindfulness? Does it really work, and if 
so, what can it do? 

Fox is one of those arguing that we need to 
temper our expectations. He spent time living 
with Tibetan monks and says the techniques 
he learned help him to stay focused and to 
keep problems and stresses in perspective. 

“I meditate every day,” he says. “To not have 
that in my life is almost unthinkable.” But 
he is concerned that the benefits have been 
exaggerated. “There’s all sorts of biases in 
the research,” he says. 

Part of the problem is that not all ofthe 
early studies were well designed. Many didn’t 
compare mindfulness interventions with 
suitable controls, says Fox, which makes it hard 
to distinguish benefits from a placebo effect. 
Another challenge is that we still don’t have a 
good scientific definition of what mindfulness 
really is, or rigorous ways to measure the 
extent to which people are in a mindful state. 

Psychologist Miguel Farias at the University 
of Coventry, UK, agrees. He has analysed 
studies apparently showing that meditation » 


STEPHAN SCHMITZ 
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interventions, including mindfulness, make 
people more compassionate. He found that if 
you exclude studies without an active control, 
and where the meditation teacher is a co- 
author on the paper, the effect disappears. 
“The effect is driven by experimenter biases 
anda less robust methodology,’ he says. 

So what is the real story? Recent meta- 
analyses, in which data from multiple trials 
are combined to try to iron out variations, 
have concluded that mindfulness meditation 
does indeed have benefits, including small 
improvements in executive function —the 
ability to control and monitor behaviour when 
trying to complete a task or reach a goal. There 
was also some evidence of improvements 
in attention. Another analysis of 136 trials 
including more than 11,000 participants, also 
published in January, found that mindfulness- 
based interventions are generally helpful for 
anxiety, distress and negative mood, with 
small to moderate effects, but little support 
for a boost to memory. 

Overall, the consensus from the research is 
that the effects of mindfulness meditation, 
although often useful, aren’t necessarily 
greater than those of other proven treatments. 
We also know that while some people get 
considerable benefits, there is a lot of variation 
in how people respond, for reasons that we 
don’t yet fully understand. 

Rather than being a magic bullet, then, 
mindfulness provides another effective option 
to manage mental well-being and health. 
Willem Kuyken, director of the Oxford 
Mindfulness Centre at the University of 
Oxford, studies mindfulness-based cognitive 


66 


60 to 80 minutes of 
mindfulness reduced 
pain by 45 per cent: 
double that of a clinical 
dose of morphine 
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The road to 
pandemic recovery 


The events of the past year or so have led to a focus 
on mental health like never before. For stressed 
health workers, people isolated during lockdown, 
those recovering from chronic illness or worried about 
losing their jobs or seeing entire industries collapse, 
the coronavirus pandemic has presented a multi- 
pronged attack on mental health and well-being. 

Fadel Zeidan, who heads the Center for Mindfulness 
at the University of California, San Diego (UCSD), says that 
he is expecting a covid-related surge in drug addiction 
and post-traumatic stress disorder (PTSD). Early studies 
bear this out. One survey has indicated that after China's 
strict lockdown, rates of PTSD among adults across 
31 provinces reached nearly 80 per cent. Almost a third 
of adults in the US and Italy are estimated to have been 
similarly affected. 

Could mindfulness training 
help people to ride out the rest 
of the pandemic and to recover 
afterwards? There is little hard 
evidence so far, but a survey of 
thousands of people in Italy in 
March and April 2020, when 
the country was under 
lockdown, concluded that 
those who were naturally 
Mindfulness may aid mindful - able to pay attention 
emotional recovery to what they were sensing 
after the pandemic without judging it - experienced 

less psychological distress. 

One advantage for delivering mindfulness meditation 
during a pandemic is that guided sessions work just as 
well online as those delivered in person. Several research 
centres, including Zeidan’s and the Oxford Mindfulness 
Centre in the UK, have been offering free online 
mindfulness sessions since lockdowns were imposed in 
March 2020. The Oxford sessions and podcasts have been 
accessed by tens of thousands of people, and based on 
unpublished data collected on 400 participants, Zeidan 
says the sessions at UCSD's Sanford Institute for Empathy 
and Compassion have succesfully reduced stress, 
depression and anxiety. People also report feeling 
less lonely and more socially connected, he says. 

Nicholas Van Dam, at the University of Melbourne 
in Australia, says coronavirus lockdowns have not only 
increased the need for emotional support, but have also 
prompted people to rethink what is important in their 
lives. “Mindfulness meditation may fit the bill for some, 
while also helping people to answer some of those big 
questions,” he says. 
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therapy (MBCT), which is tailored for people 
who have suffered recurrent depression, to 
help them stay well. He says there is now 
robust evidence that MBCT is effective, even 
ifit isno more so than other treatments such 
as drugs or cognitive behavioural therapy. Far 
from being a disappointment, “I think that’s 
great”, says Kuyken. It shows both that the 
field has matured past those early hyperbolic 
claims, and that mindfulness does have 
significant effects. That means greater 
choice for patients, particularly for those 
who prefer to avoid drug treatment, with 

all the side effects that can entail. 

Ifit does work, an obvious question is, 
how? Any measurable change in cognition 
or mood must reflect altered activity in the 
brain, and numerous brain-imaging studies 
have attempted to pinpoint exactly what 
these effects are. The complexity of the task is 
“humbling”, says Fox, who recently reviewed 
brain-imaging studies of meditation. 

These kinds of studies suggest that 
mindfulness, in common with other forms 
of meditation, activates the dorsal anterior 
cingulate cortex. This brain area links the 
prefrontal cortex with the limbic system 
and is involved in top-down processes such 
as control of attention. That makes sense 
because engaging and disengaging attention 
is the very basis of mindfulness. 

Another key area affected is the insula, 
which plays a role in our internal sense of our 
own body, things like being aware of our own 
heart rate. Put simplistically, Fox says, this 
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implies that meditation really does help us to 
get out of our heads and into our bodies, where 
we are more connected with our experience in 
the present moment. 


Hurt blocker 


New brain-imaging research is also providing 
clues about how mindfulness can help people 
suffering with chronic pain. Neuroscientist 
Fadel Zeidan, who heads the Center for 
Mindfulness at the University of California, 
San Diego, induces pain in volunteers while 
scanning their brain activity using fMRI. 
Some are taught to practise mindfulness 
meditation during the sessions, whereas 
others are given a placebo or participate in 


Most people access 
mindfulness through apps, but 
few are proven to be effective 


It’s no magic bullet, 
but mindfulness can 
be an effective tool to 
manage mental health 
and well-being 


a control technique in which they are simply 
told to take deep breaths. 

Zeidan says that even 60 to 80 minutes of 
mindfulness training reduced pain in almost 
all of the hundreds of subjects he has tried it 
on. On average, he says, their reported pain is 
eased by 45 per cent, an effect he estimates as 
double that ofa clinical dose of morphine. 

Intriguingly, mindfulness appears to work 
differently from other methods of pain relief. 
Alternatives such as placebo, prayer, hypnosis 
or drugs all work by triggering the release of 
endogenous opioids, internal painkillers that 
dampen pain-related signals in the spinal cord. 
But chemicals that block this process don’t 
dent mindfulness-related pain relief. And 
the effect itself seems to feel different too. 
“Mindfulness impacts the emotional 
dimension of pain much more dramatically 
than the sensory dimension,” says Zeidan. 

In other words, people report that they are 
still aware of the pain, but it just doesn’t bother 
them as much. This is backed up by clinical 
trials. For example, in a 2020 trial targeting 
migraines, people given mindfulness training 
had just as many headaches, but any associated 
disability and depression was reduced. 

Zeidan also sees “a unique pattern of 
activation” in fMRI brain scans. Whereas the 
opioid pathway activates a brain area called 
the periaqueductal gray, mindfulness doesn’t. 
Instead, he says, activity in the prefrontal 
cortex shuts down the thalamus, which 
relays sensory signals such as pain to the 
rest of the cortex for processing. ThefMRI » 
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Itis free, simple to 
learn and can be 
done when you 
like. Mindfulness 
is nothing if not 
convenient 


results suggest that mindfulness helps them 
to reframe the pain as neutral sensory 
information, says Zeidan, rather than dwelling 
onit as an unpleasant and emotionally laden 
threat. Over time, this ability might help 

to protect people with chronic pain from 
spiralling into anxiety and depression. Studies 
by Zeidan and others hint that mindfulness 
may also ease fear and emotional pain, by 
reducing connectivity between the prefrontal 
cortex and the amygdala, which is involved in 
our emotional response to threat. 

There is some evidence that, over time, 
these changes in brain activation during 
meditation alter the structure of the brain, 
increasing grey matter in the prefrontal cortex, 
for example, and shrinking the amygdala, 
potentially protecting against stress. 


Practice, practice 
There is a catch, however. Although you might 


see a small effect from mindfulness meditation 


within a few weeks or hours, lasting change is 
likely to require regular practice. 

Perhaps the easiest way to achieve this is 
via phone apps, but it is worth considering 
that not all apps are equal. A 2015 review found 
that ofthe hundreds of mindfulness apps that 
were available, fewer than 5 per cent offered 
good-quality training. “When you subject 
meditation to the pressures of marketing 
and capitalism, you end up with the shiniest 
version, not necessarily the one that works the 
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Transcendent 
states, triggered 
by mindfulness, 
may act to restart 
the brain 


best,” says Nicholas Van Dam, a psychologist 
at the University of Melbourne in Australia. 
“I think many companies are more interested 
in initial subscribers than they are in providing 
programmes that actually work.” Those that 
have been tested and shown to be effective in 
trials include Headspace, which came out top 
in the 2015 review, Insight Timer and Calm. 
The final thing to consider is the potential 
adverse effects of meditation. Concerned that 
such experiences have been “put under the 
rug”, Farias recently analysed 83 meditation 
studies and found that just over 8 per cent 
of participants suffered adverse effects. 
Most common were increases in anxiety 
or depression, but, more rarely, participants 
reported psychosis or suicidal thoughts. Little 
is known about what drives these effects, he 
says. But anecdotal reports suggest that they 
may be more likely during intensive retreats. 
Overall, the rate of adverse effects is no 
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higher than with other types of psychotherapy, 
and is lower than many drug therapies. But it 

is important to know that the experience isn’t 
guaranteed to be positive, says Van Dam. 
Mindfulness isn’t about feeling blissed out, 
but experiencing life as it really is, he says. 
“For some, exploring the depths of the mind 
for the first time can be painful.” 

As mindfulness finds a new place in 
medicine alongside other effective treatments, 
David Yaden, who studies mindfulness at Johns 
Hopkins University in Maryland, is taking 
another look at the rare but extreme 
transcendent states that can be triggered 
by both intensive meditation training and 
psychedelic drugs. During such episodes, the 
sense of self shrinks or dissolves, and people 
commonly report feeling at one with the 
universe. Evidence is accruing — particularly 
through studies of psychedelic drugs such as 
psilocybin — that such states are beneficial, 
with subjects reporting reduced anxiety 
and depression, and increased happiness, 
optimism and even acceptance of death. 
Unlike the incremental gains of routine 
mindfulness training, these effects can be 
dramatic and life-changing. “People rate them 
as among the most meaningful experiences 
of their entire lives,” says Yaden. 

He is now studying whether mindfulness 
and drug-induced transcendent states work 
in similar ways. Zeidan thinks they might. 

“Tt’s arestart mechanism,” he says. “Restarting 
on the breath, or restarting with the aid of 

a psychedelic, we believe can ‘control-alt- 
delete’ the subject or the patient for them 

to wake up and come out of the experience 
with a new perspective.” 

Here, too, studies are at an early stage, and, as 
ever, the challenge is to strengthen the research 
while reining in the hype. Mindfulness holds 
“so much promise for so many reasons”, says 
Van Dam. But it won’t necessarily be for 
everyone or solve all the world’s problems, 
he says. “It’s far from a quick fix.” I 


Jo Marchant is a journalist based 
in London. Her latest book is The 
Human Cosmos: A secret history 
of the stars (Canongate, 2020) 
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Features 


Filthy lucre 


Anyone who has paid into a pension is probably fuelling global 
warming — but it isn't so easy to stop, says Graham Lawton 


MARTIN O'NEILL 
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environmentally conscious consumer. 
I stopped eating meat years ago and 
I travel by bike or public transport when 
possible. I won’t bore you with my other 
virtues, but suffice it to say that ifthere is 
a sustainable lifestyle box, I probably tick it. 

To be honest, I might as well not bother. 
Talso own stakes in some of the world’s most 
environmentally destructive industries: fossil 
fuels, mining, petrochemicals, cement, steel, 
aluminium and cars. Royal Dutch Shell, BP and 
Rio Tinto are just some of the companies in my 
portfolio, and there are almost certainly many 
more! don’t know about. The greenhouse gas 
savings I make through my lifestyle choices 
are dwarfed by the ones generated by my 
support for these companies and industries. 

I didn’t actively purchase stakes in them. 
Somebody did it for me. I probably could 
have stopped them, but I didn’t. If you have 
a personal pension plan, a similar story is 
probably true of you, too. 

Now lam trying to get out of my 
investments, but I can’t. Not easily, anyway. 
“Tt’s not like veganism, where you can just make 
a choice and go to the shop. It requires a lot of 
persistence to do this,” says Michael Kind of 
UK pressure group ShareAction. What’s more, 
as investigated how to extricate myself from 
my pension swamp, it became clear that doing 
so might actually do more harm than good. 

Pensions are big business. The Organisation 
for Economic Co-operation and Development 
(OECD) calculates that the UK workforce 
is sitting on a pension pot of $3.6 trillion. 
Globally, it puts the figure at $32.3 trillion. 
That money doesn’t sit in bank vaults accruing 
interest, it is being invested in projects that 
require capital. Around half the world’s 
investments are made using money held in 
retirement funds, according to ShareAction. 


| GENERALLY regard myselfas an 


Those investments could be in the 
sustainable industries of the future such as 
renewables, battery technology or carbon 
capture and storage. Some are: in the US and 
UK, between 20 and 25 per cent of investment 
funds, the things your payments into a 
pension are ultimately invested in, are labelled 
as “sustainable”. Even if you take that at face 
value, it means a goodly proportion of your 
pension pot is probably flowing into dirty 
industries we need to make a thing of the 
past: coal-fired power plants, oil exploration, 
industrial-scale cattle ranching and cement- 
guzzling infrastructure. 

The potential for change is huge. “I advise 
alot of pension funds,” says Thom Wetzer, 
associate professor of law and finance at the 
University of Oxford. “Given the amount 
of money they control, they can exert a lot 
of influence. Capital is power.” 

Making sure our own money is invested in 
companies working for a sustainable future 
is also one of the best things we can do for 
the planet. According to one oft-cited (though 


“Changing your 
pension isn’t 
like veganism, 
where you 
can just make 
a choice and 
go to the shop” 


disputed) analysis, an individual shifting their 
investments could be an order of magnitude 
more effective at halting environmental 
destruction than the same person making 
lifestyle changes such as going vegan or 
car-free (see “The 27X factor”, page 42). 


Pension-blindness 


Until recently, I rarely gave amoment’s 
thought to any of this. Retirement felt a long 
way away and I assumed that when it arrived 

I would have amassed enough money to make 
it comfortable. Exactly how that would happen 
Ineither knew nor especially cared about. 

Then I watched a documentary called 
Our Planet: Too big to fail, co-created by 
conservation body WWE, which explains the 
links between finance and the environment, 
for good and ill— mostly ill. A key message 
is how pension funds channel money -my 
money — into environmentally destructive 
industries. I felt sickened and annoyed, mostly 
with myself. How had I failed to see it? 

It turns out that my pension-blindness isn’t 
unusual. “There’s a real lack of knowledge or 
understanding of what pensions are and how 
they work,” says David Hayman, campaign 
director of the pressure group Make My Money 
Matter. “Eighty-five per cent of people [in the 
UK] don’t make any association between their 
financial products and climate change.” 

Iam a member of three different pension 
schemes, all of which are managed by financial 
services companies. They invest my money, 
anot inconsiderable sum of several hundred 
thousand pounds, on the (correct) assumption 
that their solemn “fiduciary” duty is to look 
after my interests. It seems like a no-brainer 
that I ought to be able to demand change if my 
perception of my interests doesn’t align with 
theirs. “It’s yourmoney. Youshouldhavea » 
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THE 27X 
FACTOR 


One oft-cited claim is that moving 
your pension funds to sustainable 
investments can have a 27-times 
greater impact on your carbon 
footprint than lifestyle choices. 
This weirdly precise figure comes 
from a 2015 analysis by Nordic 
investment bank Nordea. It 
calculated that a typical Swede 
who moves their pension into a 
sustainable fund saves 27 times 
more greenhouse gas emissions 
over the course of their working 
life than the combined effect of 
eating meat only once a week, 
taking one less international flight 
a year, showering for 2 rather than 
5 minutes each day and travelling 
by train rather than by car. 

The 27x figure thus applies to 
very specific circumstances and 
can’t be taken as a general rule. 
“It's really hard to quantify, we 
haven't got a figure,” says Michael 
Kind of UK pressure group 
ShareAction. But he says there 
is no doubt that, because they 
invest in industries such as fossil 
fuels, many pension funds area 
powerful driver of environmental 
destruction. People who are keen 
to reduce their environmental 
impact should consider moving to 
an ethical fund. Another pressure 
group, Make My Money Matter, is 
currently doing a similar analysis 
for the UK in 2021. 
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choice about where it goes,” says Hayman. 
And Ido have choices, but making them is 
difficult. Even step one — finding out exactly 
where the money is — can be like squeezing 
blood from a stone. “There really isn’t much 
transparency,’ says Kind. “There isn’t any legal 
requirement for pension schemes to publish 
their investments. With some digging you 
can find out, but you essentially hand over 
the money to them and they look after it.” 
One of my providers refused to disclose what 
my money is invested in on the grounds that 
the information is its intellectual property. 
Even if you find out, shifting investments 
can be all but impossible. Surely, you might 
think, I can just instruct the fund manager 
to sell my fossil fuel stocks and invest in more 
sustainable companies instead? It turns out to 
be harder than it sounds. I don’t actually own 
the stock, the fund manager does. The decision 
to buy it is probably part of a broader strategy 
to invest in a portfolio, say of companies listed 
on the UK FTSE100 share index, rather than 
an active decision to purchase a specific stock. 
“That’s where many of the complexities 
come in,” says Hayman. “Often, pension 
providers are buying into markets, they’re 


Emerald-coloured ponds in 
Chile contain toxic by-products 
of lucrative copper mining 


buying bundles, they’re buying packages, 

as opposed to buying individual shares.” 

My workplace pension fund, for example, 

is invested in a bog-standard equity fund that 
owns stocks in more than 2400 companies 
worldwide; its largest investment, in the 
consumer goods company Unilever, amounts 
to just 2.6 per cent ofits total holding. 


In our best interests? 


And in many cases, the fund manager isn’t 
answerable to individual investors. In most 
workplace pensions, for example, the fund’s 
actual customer is your employer. The 
company could approach the fund manager 
on behalf of its employees, but most firms 
usually have other priorities. 

This is a major loophole in corporate 
responsibility. “Ninety-five per cent of 
organisations don’t mention their pensions 
within their sustainability targets,” says 
Hayman. “A company might remove flying 
from its staff travel options or only serve 
vegan food in its canteens, but continue 
to fund the airline industry and the meat 
industry through its pension fund.” 

At the heart of the issue — and a possible 
fulcrum of change —is the concept of fiduciary 
duty. In the UK and many other places, it 
amounts to a legal requirement for pension 
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funds to invest money in a way that is in 

their clients’ best interests. Many fund 
managers have historically interpreted this 

as maximising the short-term value of the 
fund, regardless of the social, environmental or 
ethical consequences. 

But the law is unclear on what fiduciary 
duty actually demands of fund managers. 

In 2014, amid growing confusion, the UK Law 
Commission examined what it means for 
pension trustees — people appointed to ensure 
a pension scheme is properly run—and decided 
that the “maximise” interpretation was too 
narrow. Although trustees’ primary focus 

is indeed financial return, they can also take 

a longer view and consider non-financial 
factors, such as the social, environmental 

and ethical concerns of investors. 

This clarification has somewhat changed the 
UK landscape, says Hayman. It allows managers 
to avoid investments that may pay out in the 
short term, but risk making their clients’ futures 
more precarious, say by accelerating climate 
change. It also empowers fund managers to 
steer clear of shares whose value is likely to 
decline in the longer term due to government 
regulation, falling returns or consumer 
pushback, as increasingly applies to fossil fuel 
companies. And, of course, it means investors, 
whether individuals or their employers, can 
and should put pressure on fund managers 
to avoid investments they disapprove of. 

The meaning of fiduciary duty is also the 
subject of vigorous debate in the US. Last year, 
the Department of Labor ruled that pension 
funds must set aside ethical and environmental 
concerns and focus on one thing: profit. But in 
March this year, itannounced that it wouldn’t 
enforce the rule after being inundated with 
complaints. A new interpretation of fiduciary 
duty will be issued in due course. 

At the same time, the widespread belief 
that sustainable investment equates to 
principled poverty has been called out. 
“There is a tonne of evidence that sustainable 
funds have matched or outperformed 
non-sustainable ones over the past 10-year 
period,” says Hayman. “This is absolutely 
not about charity or do-goodery.” 

But whether pressuring pension funds 
to offload unsustainable stocks is the right 
strategy is another matter. Called divestment, 
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this can bea useful tactic for largish, 
high-profile investors such as universities 
and religious organisations. “The aim is 
to do the [divested] company financial 
and reputational damage,” says Kind. 

Yet the impact of a personal pension 
holder shifting their investments is puny, 
and possibly counterproductive. Even ifthe 
pension fund offloads the shares, somebody 
else is buying them. “If you're an investor who 
would engage with that company and try to 
create change, then it’s worse that you've sold 
your shares to somebody who might not care 
and just reap the profit,” says Kind. 


“The impact 

of one pension 
holder shifting 
investments 

is puny, and 
possibly 
counter- 
productive” 


Is your pension helping 
to fund strip-mining 
for coal? 


The alternative strategy is called engagement. 
This means holding one’s nose, hanging on 
to the investment and using it as leverage. 
“Shareholders have huge power to create 
change within companies,” says Kind. 
“You need the pension funds and the asset 
managers to be activist investors, pushing 
the CEOs of those companies to go faster, 
and to go further, and then to hold them 
to account on actually delivering against 
targets,” says Hayman. 

So rather than attempting to demand, 
or getting my employer to demand, that my 
pension fund simply offload shares in fossil 
fuel producers, I need to put pressure on the 
pension fund to demand change from inside 
these industries. Engagement can make a 
difference to an extent that divestments have 
failed to do, says Kind. Shareholder resolutions, 
which companies are legally bound to act on, 
are a powerful force for change. Shareholders 
in the banking group HSBC, for example, 
recently persuaded the company, which is 
one of the largest lenders to fossil fuel projects, 
to withdraw from funding coal mining and 
coal-fired power stations — although it has 
since turned out that this doesn’t apply 
to the bank’s asset-management arm. 

Now, though, Iam caught on the horns 
of a dilemma. To know whether divestment 
or engagement is the better strategy,Ineed » 
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WHAT CAN 
|DO? 


It isn't easy to ensure your money 
is being invested in line with 
climate and sustainability goals, 
but there are some effective steps 
you can take if you have a private 
or workplace pension. 


> Check whether your pension 
provider has made a net-zero 
commitment, and if not, ask them 
why not. In the UK, the pressure 
group Make My Money Matter 
provides a list of leading pensions 
funds and an email template so 
you can lobby them for change 

at makemymoneymatter.co.uk/ 
net-zero 


> Ask your employer what 
steps they are taking to ensure 
workplace pension schemes are 
wisely and sustainably invested 


> Check whether your workplace 
pension offers an ethical option. 
If so, you may be able to switch 
into it 


> Get a financial adviser who 
understands your goals and 
will do the legwork for you 


> Get in touch with your elected 
representatives and press them 
to push for rules for more pension 
transparency 
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to discover whether my pension providers are 
activist investors, or just in it for the money. 
Again, that is hard to tell. When I attempted to 
find out who my pension trustees are via my 
pension providers’ customer contact channels, 
Iwas either fobbed off with standard responses 
or received none at all. 


Pushing for change 


But there is a push towards greater transparency 
in the pensions sector. New legislation in the 
EU and UK, for example, requires greater 
disclosure of companies’ exposure to climate 
change and their contribution to it. Behind 
the scenes ahead of this November’s crucial 
COP26 climate summit, there is a global push 
to agree financial reporting and transparency 
rules, so companies must declare how their 
business plans are consistent with climate 
goals, so they — and the funds that invest in 
them — can be judged on that. 

That could add some welly to the growing 
net-zero movement. This may currently be 
the most effective lever for investors like me 
to drain the financial swamp. A company that 
makes a net-zero pledge publicly commits to 
reducing its overall greenhouse gas emissions 
to zero by acertain date, usually 2050. 

“A number of pension funds have committed 
to net zero,” says Wetzer. By definition, 
these commitments are public, so finding 

a net-zero pension provider should be easy 
for individuals and enlightened companies. 

Wetzer warns that corporate net-zero 
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Divestment is one strategy 
for defunding climate change, 
but might not be the best one 


commitments have a nasty habit of containing 
alot of greenwash. A recent comment piece 

in Nature by Joeri Rogelj at Imperial College 
London bemoaned the lack of clarity and 
consistency in net-zero pledges and called 

for rapid improvements in time for COP26. 

Nonetheless, says Wetzer, net-zero 
pledges allow small investors to get a handle 
on their pension funds’ commitments to 
sustainability. “Ifyou are serious about this, 
ask your pension fund what they have in 
terms of net-zero plans,” he says. Doing 
that can get you two for the price of one. 
Given the leverage pension money has over 
other industries, net-zero pledges in the 
pension industry can ripple through the 
entire system. “Pension funds can use their 
ownership stakes in companies to demand 
that management adopt meaningful net-zero 
targets,” says Wetzer. 

My personal quest to discover where 
my money is, and make it work for the 
planet rather than against it, has just begun. 
[have found myselfa financial adviser who 
understands my goals and have granted 
him the authority to act on my behalf. I have 
asked him to find out what he can about 
where my pension funds are investing and 
suggest ethical, sustainable alternatives. 

It is clear it will be long and arduous. 
Ihaven’t even begun to look into other places 
in which my money might end up invested in 
things I don’t want it to be, for example when 
I put money ina bank savings account or take 
out an insurance policy. But lam determined 
to see it through, and I hope I can inspire others 
to do so too. When the trail goes cold, Iremind 
myself that it’s my money — and everyone’s 
planet. Yes, financial service providers have a 
duty to look after my best interests. But as Kind 
points out, “it’s probably in our best interests 
to retire on a planet that is habitable”. # 


Graham Lawton is a feature 
writer for New Scientist 


New .- .«@ 
Scientist ile. 
Subscriber i oe 
Event i 


ONLINE EVENT 


CLIMATE CHANGE: - 


YOUR QUESTIONS 


ANSWERED 


1 July 6-7pm BST and on-demand 


The COP26 summit in Glasgow, UK, this | 
November is make-or-break time for global action 
on climate change. Get the latest insights on the 
science and politics as our panel takes your 
questions at the latest exclusive New Scientist 


event — free for all subscnbers. 


To register to watch live 
or on-demand and submit 
questions visit 


newscientist.com/julyevent5 


You will need your 8 digit subscriber number which can 
be found on our customer service and event emails 


Scan me to register 


‘PANEL INCLUDES: 


Michael Le Page 
New Scientist 
environment reporter 


Layal Liverpool 


New Scientist digital reporter 


Adam Vaughan 


New Scientist chief reporter 


RichardWebb ° 


Host, New Scientist 
executive editor 


PLUS 

SPECIAL GUEST 
Kimberly Nicholas 
Sustainability scientist, 
Lund University, Sweden, 
and author of Under the 
Sky We Make: How to be 
human in a warming world 


Features Interview 


“AS yOu go towards 
the centre of our 
galaxy, things become 
more extreme in 
almost every way you 
can describe” 


Nobel prizewinner Andrea Ghez 
provided the first proot that a 
supermassive black hole lurks at 
the centre of our galaxy. She tells 
Lean Crane how it was done 


T THE centre of our galaxy sits a 
A colossal and mysterious black hole 
called Sagittarius A*. Astrophysicists 
now take that as a fact, but for decades we had 
little evidence for it because it is extremely 
difficult to observe the galaxy’s bustling centre. 
It wasn’t until 2000 that Andrea Ghez and 
Reinhard Genzel separately mapped the 
orbits of stars hurtling around the black hole. 
These orbits showed that the hidden object’s 
mass was so huge and its size so small that 
there was nothing else it could be. 
No one had thought it could be done. 
We simply didn’t have the tools to observe 
individual stars in that congested area. 
But the researchers persisted, working 
with engineers to push the boundaries of 
astronomy. They pioneered the use of 
adaptive optics, a sophisticated technique 
to boost the capabilities of the biggest 
telescopes on Earth, so they could watch 
a series of stars circling very close to the 
< centre of our galaxy for 10 years. 
Along with Roger Penrose, who did earlier 
work showing that black holes are a robust 
2 prediction of general relativity, Ghez and 
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Genzel each wona share of the 2020 Nobel 
prize in physics for their work. The pair 
provided the first real proof that supermassive 
black holes — which have masses more than 
100,000 times that of the sun — exist. Ghez, 
based at the University of California, Los 
Angeles, continues to study Sagittarius A", 
which may be the best way for us to 
understand these cosmic behemoths. 

One particularly exciting opportunity is to 
use black holes to probe the vexing problem 
of how general relativity and quantum theory 
can be squared with one another. The areas 
surrounding a black hole are one of the few 
places where both theories are needed to 
describe what is going on. Ghez spoke with 
New Scientist about physics, winning the 
Nobel prize and the work she is doing now. 


Leah Crane: What prompted you to start 
studying supermassive black holes? 

Andrea Ghez: I think it was the early moon 
landings that first got me interested in 
astrophysics and thinking about the scale 
of the universe. What was bothering me was 
boundaries; the beginning and end of time 


and the boundaries of space. Black holes 
really capture a lot of those problems with 
space and time, especially with how general 
relativity and quantum mechanics come 
together, so I think that’s originally what 

got me interested in black holes. They really 
represent the boundary of our understanding 
of how the universe works. 


These monsters live at the centres of galaxies. 
What is that environment like? 

In our galaxy, as you go towards the centre, 
things become much more extreme in almost 
any way you can describe. The density of stars 
increases, the speeds of stars increase and the 
strength of other characteristics, like their 
magnetic fields, increases. I like to think of 

it like an urban centre, and we’re out herein 
the suburbs where everything’s a little slower 
and calmer. The centre of the galaxy takes 
everything to the extreme, basically. 


Is that what makes it so hard to study the 

area at the centre of our galaxy? 

The centre of our galaxy has the advantage 

of being really close compared withthe black » 


5 June 2021 | NewScientist | 47 


holes in other galaxies, so we have some 
advantages in terms of sorting out what’s 
going on there. The disadvantage is that 
we're looking through the plane of our 
own galaxy to perceive what’s at the centre. 
In addition to having a lot of stars in it, our 
galaxy also has a lot of dust. That dust makes 
it difficult for light that’s emitted from the 
centre of the galaxy to reach us. If we were 
to try to look at the wavelengths that our eyes 
detect, we would perceive very little, because 
only one out of every 10 billion of these kinds 
of photons makes it to us. 


So, it is less that there is so much going on there, 
more that there is stuff in between us and there? 
Yes, although it is true that in the centre of 

the galaxy the crowding of stars becomes 

an issue as well. Of course, that just gets more 
and more problematic as the galaxy centre 
becomes further and further away. So our own 
galaxy is still our best hope for making any 
detailed measurements. But there are also 
technical challenges to that. 


You are known for helping to pioneer a method 
that overcomes those challenges. Can you tell 
us about that? 
When observing from ground telescopes, the 
atmosphere blurs the images. That makes it 
very difficult or impossible to distinguish stars 
at the heart of the galaxy from one another. 
There are two ways I like to think about the 
atmosphere. One is to think of it as a river. 
If you were to look at a pebble at the bottom 
of a river, it'd be hard to see because the water 
is moving and distorting your view. What 
you're trying to do is make that river stay still. 
The second analogy is that you can think 
of the atmosphere as a circus funhouse 
mirror that makes everything look distorted. 
With adaptive optics, the technology that 
underlies most of my work, what you're 
trying to dois puta mirror on the telescope 
that has the opposite shape and makes 
things look flat again. That mirror has to 
move very quickly to keep up with what 
the atmosphere is doing, but there’s so 
much more information that you can get 
with this more sophisticated technique. 
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“It's surreal to get 
the Nobel prize, 
period. To get it in 
the middle of the 
pandemic adds 
another element 
of surrealism” 


And it's not like we can stop that river or fix 
the funhouse mirror. We do need it to be alive. 
Yes, the atmosphere is great for us. 

But it is a total headache in terms 

of astronomical imaging. 


It seems like a lot of our best knowledge about 
Sagittarius A* comes from just a few stars, 
including your work. Why is that? 

That’s an interesting perception. I say 
perception because it is true that today there 
is one star that is, so to speak, the star of the 
show, called SO-2. It is absolutely my favourite 
star in the universe. But we are measuring 
thousands ofstars, and they’re all important, 
they just have different roles to play. Behind 
those measurements of SO-2, you need stars 
that tell you how to line up these images 
across all your observations. So many stars 
are playing what I would call supporting roles, 
but they are still absolutely essential. 


So, it isn't a one-star show, but there 

is one that is the star of the show? 

There is a prima donna in the room. It has a 
really short orbit, and what I mean by “really 
short” is shorter than a human lifetime or 
maybe a career. It only takes about 16 years for 
S0-2 to complete an orbit of Sagittarius A*.To 
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put this in context, the sun takes 200 million 
years to go around the centre of the galaxy. You 
are not going to wait for that to happen or try 
to see the curvature of that orbit. It’s the orbits 
of SO-2 anda few other stars like it that give us 
evidence that there must be a compact, 
massive object — a black hole- there. 


What was it like when you finally got that proof 
that there was, in fact, a supermassive black hole 
at the centre of our galaxy? 

Oh my goodness, this has been such an 
exciting project to do because every stage of 
making progress towards the answer to the 
question “is there a supermassive black hole?” 
has been so much fun and so exciting. There’s 
nothing like doing a project where people 
don’t think it’s going to work. 


Especially if it works. 
Ifit works, yes. And it did! 


Speaking of exciting, how has it been since 

you won the Nobel prize? 

It has been surreal. It’s surreal to get the Nobel 
prize, period. It’s something that I never 
anticipated. To get it in the middle ofthe 
pandemic adds another element of surrealism 
to already surreal times. It was really lovely to 


have good news to share with friends and 
family and colleagues during these hard times. 
All ofa sudden, there are a lot of 
opportunities and invitations to do things, 
and it forces you to think: what are you going 
to do now? What are your responsibilities 
that are associated with receiving a prize like 
this? What are the opportunities that you want 
to pursue? I really feel strongly about both 
taking some of the responsibilities of being 
a spokesperson for science, but also continuing 
to pursue the cool questions at the centre of 
the galaxy. 


| would like to ask you about that responsibility. 
A lot of women in the sciences, particularly in 
physics, can feel unwelcome. How can we make 
the field more accessible and welcoming to 
everyone? 

I think the best thing that you can do is do 
good science, to show that women can be 
just as effective at being a scientist as anyone 
else can. The more women that succeed at 

the very top, the more I think it helps the 
field change just through demonstration. 
And that demonstration is partially for 

your peers, but probably more importantly, 

it shows the next generation the possibilities. 
In my book, the best way you can change 


the field is by having the people who are 
in the minority succeeding. 


What are you working on at the moment? 
Quite a few things. It’s all really a continuation 
of this work at the centre of the galaxy, 
building on our ability to make precision 
measurements of orbits. At the moment, 
we're trying to measure what’s known as the 
precession of the periapsis, which is how the 
orbit ofa star as a whole rotates. That allows 
you to ask two questions: how does gravity 
work in the vicinity of the black hole; and 


“Black holes 
represent the 
boundary of our 
understanding 
of how the 
Universe works” 


The centre of our 
Milky Way galaxy, 
where a huge and 
mysterious black 
hole lurks 


is there dark matter surrounding it? 

We’re at that phase now where things are 
emerging, andI’m not sure what’s right and 
what’s not. I love this part of science. There’s 
a potential for new understanding, and it’s 
just messy. Our job is to sort out the mess. 


You have the pile of puzzle pieces. 

Exactly. I love puzzles. And I have to say, the 
centre of the galaxy just keeps getting more 
interesting. This is a project I thought was 
going to be three years long, and here, 25 years 
later, I’m still excited and it’s still giving. 


Thinking about black holes, what is the 

next big question we need to answer? 

There are lots. We still don’t understand what 
a black hole is — that is certainly a big question. 
How do we make quantum mechanics come 
together with general relativity to explain 
these objects? I think that is an enormous 
question that really drives so much of our 
work. We're still nowhere near answering it. I 


Leah Crane is areporter for New 
Scientist. Sign up to her newsletter 
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Sam Wong is social media 
editor and self-appointed 
chief gourmand at 

New Scientist. Follow 

him @samwong1 


What you need 
100 ml whole milk 
100 ml double cream 
2 tbsp sugar 

Y%, tsp vanilla extract 


For the sealable 


The science of cooking 


How to make great ice cream 


Fancy making ice cream this summer? The secret to a soft and 
creamy dessert is in the science of freezing, says Sam Wong 


MOST foods are pretty challenging 
to eat when they are frozen, but 
ice cream manages to be soft and 
creamy when it has just come out 
of the freezer. It seems magical, 
but there are some easy ways to 
make delicious ice cream at home, 
without any special equipment. 

A basic ice cream is made from 
cream, milk and plenty of sugar. 
The sugar doesn’t just provide 
sweetness, it lowers the freezing 
point of the cream. To solidify into 
ice, water molecules must arrange 
themselves into a framework. 
Sugar molecules are big and don’t 
fit into the framework very easily, 
so the solution needs to become 
much colder -—slowing the 
molecules down —to freeze. 

As aresult, sweetened cream 
only partially freezes in the 
freezer. Once most of the water 


without being mixed ina special 


Before the advent of refrigerators, 


freezer bag method: in the cream has formed into ice machine. These usually mean you ice cream was made by putting the 
200 g coarse salt crystals, the remainder becomes have to whip the cream, building cream ina can surrounded by salt 
600 gice so concentrated with sugar that air into the mixture, beforeother | andice. The salt would melt the ice 


Three sealable freezer bags, 
one larger than the others 


The science of cooking 
appears every four weeks 


Next week 
Stargazing at home 


it stays liquid in the freezer. 

In fact, ice cream has three 
phases: solid ice crystals, liquid 
cream and pockets of air. It is 
usually made in machines that 
churn the cream as it freezes to 
get more air into the mixture, 
which makes the ice cream 
lighter and easier to scoop. 

Churning also helps keep ice 
crystals small, key to the texture 
of the ice cream. Ifthe crystals are 
bigger than about 50 micrometres, 
your tongue can sense their rough 
edges. The faster the mixture is 
frozen, the smaller the crystals 
and the smoother the ice cream. 

“No-churn” ice cream recipes 
can be put straight into the freezer 


ingredients are added. The recipes 
often use sweetened condensed 
milk instead ofnormal milk to 
lower the water content relative 
to fat and sugar, making it harder 
for large ice crystals to form. 
Ifyou are using this method, 
fast freezing is particularly vital 
in keeping the ice crystals small, 
so make sure everything is 
thoroughly chilled before you 
start and then freeze the mixture 
in small, shallow containers. 
Another way to make ice cream 
exploits how solutes lower the 
freezing point of water. When we 
scatter salt on an icy pavement, 
the ice melts — but it absorbs heat 
from its surroundings to do so. 


and produce a supercooled brine 
with a temperature many degrees 
below 0°C, which, in turn, would 
freeze the cream. 

To make ice cream this way, 
mix the ingredients in a small, 
sealable bag and seal it, pushing 
out as much air as you can. Put this 
ina second such bag to ensure it 
doesn’t leak. Put this inside a larger 
sealable bag with the ice and salt. 
Close this, wrap it in a towel and 
gently squeeze or shake it until 
the mixture looks like ice cream, 
usually in about 10 minutes. !! 


These articles are 
posted each week at 
newscientist.com/maker 
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Quick crossword #84 Set by Richard Smyth 


fal 

fal a 
BERR BEE 
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ACROSS 


1 0.083 (7) 

5 Launch (of arocket, etc.) (4-3) 

9 Tree in the birch family (5) 

10 Joint formed from the clavicle, scapula 
and humerus (9) 

11 Cancerous malignancy (9) 

12 Unit equal to 28.3 grams (5) 

13 Flightless bird of South America (4) 

15 Rusted (8) 

18 Arterial bulge (8) 

19 Hair louse eggs (4) 

22 Forest mammal related to the giraffe (5) 

24 Compound containing an oxoanion of W (9) 

26 Extraction of Sn (3,6) 

27 Latin prefix meaning “outside” (5) 

28 Loss of the sense of smell (7) 

29 Kidney component (7) 
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Answers and 


aaa 


crossword next week 


DOWN 


Stupor (6) 
Peptide hormone in humans (9) 
Enrico__, Italian-American physicist (5) 


“UFWN Ee 


Amino acid used to treat 
Parkinson's disease (1-4) 
6 ___ tubes, part of the female 
reproductive system (9) 
7 Large saltwater body (5) 
8 Marten-like mammal of North America (6) 
14 Al(9) 
16 Substance that elicits an 
immune response (9) 
17 Appliance for removal (9) 
20 Latin prefix meaning “in opposition to” (6) 
21 Keep (6) 
23 Foetal test (informally) (5) 
24 Boreal forest (5) 
25 Restful state of altered consciousness 
and reduced sensory activity (5) 


: 
= Our crosswords are now solvable online 
newscientist.com/crosswords 


The microscopic study of biological tissues (9) 
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Quick quiz #104 


1. How many probes were launched as 
part of NASA's Mariner programme? 


2 Bright yellows, reds and oranges in plants are 
caused by which group of organic pigments ? 


3 How many species of parasite are 
thought to cause malaria in humans? 


& The chambered portion of the shell 
of a cephalopod is known as what? 


5 In what year did Werner Heisenberg 
introduce the uncertainty principle? 


Answers on page 55 


Puzzle 
set by Rob Eastaway 
#116 More Soccerdoku 


Cr 
, - 


Our football league archivist has another 
challenge on his hands (see Puzzle #104, 
13 March). A second old newspaper report 
has surfaced, this time from the 1991 
season. The table shows how things stood 
at the end of the season after all teams had 
played each other once. There were three 
points for a win and one for a draw, as you 
might expect, with Albion winning the 
league and Rovers bottom. How annoying 
that so much of the table got smudged. 


Can you use your forensic skills to figure 
out all the match scores for that season? 


P| W|L | D | GF | GA | Points 
Albion * * * * 4 2 7 
United* * * * & 5 % 
Town * * * * J 2 7 
Rovers* * * * J 3 1 


Key: P = Played, W = Won, L = Lost, 

D = Drawn, GF = Goals For, GA = Goals 
Against, and * denotes an entry that has 
been smudged beyond recognition. 


Solution next week 
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The back pages Almost the last word 


Being green 


Why are there no green mammals? 
There are green fish, amphibians, 
reptiles and birds - and in a world 
of green vegetation, surely 

the camouflage it offered 

would be advantageous? 


Meredith Lloyd-Evans 
Cambridge, UK 

Our skin doesn’t have the right 
structure or pigment forms to 
cause diffraction or reflection 

of incident light into green, as we 
see in peacock feathers or beetle 
wing covers. Our cells metabolise 
chlorophyll, the green pigment in 
plants, so we have no opportunity 
to concentrate it in our skin. 

The greenest mammal I have 
seen was a sloth ina tree, and that 
was down to the algae living on its 
fur. The next greenest was a friend 
of mine ona particularly rough 
channel crossing. 


Francis Banks 

Loulé, Portugal 

Mammals tend to be hairy and 
so their colours are dictated by 
the pigments in their hairs. 
Eumelanins produce dark 


“Because they move 
slowly and live in 
trees, sloths benefit 
from having a green 
algae that inhabits 
their fur” 


colours, while pheomelanins 
produce light colours. There is no 


such pigment that produces green. 


However, evolution has found 
a way around this. Because they 
move slowly and live in trees, 
sloths benefit from a green algae 
called Trichophilus welckeri, which 
inhabits their fur. The green algae 
is passed directly from mother to 
offspring and hasn’t been found 
in any other environment. It 
provides camouflage and also 
nitrogen for the sloth’s diet. 


Lewis O’Shaughnessy 
Nottingham, UK 


Many predators of mammals (like 
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PLAINPICTURE/WILLING-HOLTZ 


This week’s new questions 


Cross-legged Is sitting with crossed legs bad for you? If so, 
why does it feel so comfortable (until your leg goes numb)? 


Michael Rowley, London, UK 


Itchy bites What is the advantage to insects of their 
bites making us itch? Surely it just triggers us to swat 
them. Dave Moore, Sydney, Australia 


wolves and big cats) don’t have 
particularly good colour vision, so 
there isn’t a great benefit to green 
over brown fur in prey. Moreover, 
animals often aren’t seen against 
a green backdrop — tree trunks, 
mud and dry grass are all brown. 
Colour isn’t the most effective 
component of good camouflage 
anyway. It is much more 
important that camouflage breaks 
up the shape of whatever it is 
hiding. This makes it much harder 
to spot or identify the target, and 
to discern its speed and direction 
of movement if it is spotted, 
making it harder to catch or hit. 


Mike Follows 

Sutton Coldfield, 

West Midlands, UK 
Land-dwelling mammals are 
generally covered in fur. The 


pigments in fur don’t mix 
to produce green, so it seems 
likely that “structural colour” 
is a prerequisite for all green 
animals, including mammals. 
Structural colour is the 
production of colour by tiny 
surfaces that are fine enough to 
interfere with visible light. The 
colour of bubbles is structural, 
caused by the interference of light 
reflected from the inner and outer 
surfaces of the thin film of water 
that makes up the bubble’s skin. 
Some birds and reptiles have 
scales coated in thin, repeating 
films, which intensify the colour. 
The bright blue markings on 
the face and rump ofa mandrill 
(Mandrillus sphinx), a type of 
monkey, are due to the structural 
colour of its skin, where it isn’t 
concealed by fur. Mixed witha 


Want to send us a question or answer? 


Vass 


Email us at lastword@newscientist.com 
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Full terms and conditions at newscientist.com/lw-terms 


It feels so comfortable 
to sit cross-legged, 
but is it bad for us? 


yellow pigment, this would lead 
to green skin, but the mandrill 
doesn’t want to blend in with 
its surroundings. 

With the exception of golden 
moles, the individual hairs ofa 
mammal lack thin films or any 
other repeating structure that 
would lead to structural colour. 
The golden mole has iridescent 
fur, meaning its colour appears 
to change as it moves. 

Research confirms that the 
mole’s hairs contain microscopic 
repeating structures, which make 
it easier for these small mammals 
to bulldoze their way through 
sand in search of termites. 


Julie McKillop 

Wokingham, Berkshire, UK 
Perhaps —as Adrian Bowyer 
suggested 30 years ago (Letters, 
14 September 1991) — there are 
indeed green mammals out 
there, but nobody noticed! 


Michael Lambeth 

London, UK 

Not so much an answer, just an 
observation: 


It’s a bit ofa puzzle why cats aren’t 
bright green. 

They could hunt in the daytime 
without being seen. 

But the black cat’s OK and she goes 
out at night. 

No mouse has worked out how to 
switch on the light. 


Wet and miserable 


Why does it feel so unpleasant 
to be out in the rain? 


Saif Ahmad 

Basingstoke, Hampshire, UK 
Perhaps it is the way we have been 
brought up. There are places in the 
world where people actually enjoy 
getting wet. 

But there are anumber of 
reasons why being out in the rain 
can feel miserable. Cold weather 
and cold rain are factors. 


Tom Gauld 
for New Scientist 
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Unsuitable clothing is another 
one-many fabrics tend to cling to 
our bodies when wet, which feels 
unpleasant. Being wet can also ruin 
artificial beauty enhancements. 
Most importantly, our day’s 
routine tends not be in harmony 
with getting wet, so we have a big 
psychological bias against it. 


Danny Colyer 
Bristol, UK 
In the UK, being outside in the 
rain tends to feel unpleasant 
because the rain is usually cold. 
Getting soaked in cold water 
can quickly lower our core body 
temperature, putting us at risk of 
hypothermia, so it is something 
that we naturally seek to avoid. 
Even with good waterproofs, cold 
rain has a substantial chilling 
effect because it lowers the surface 
temperature of our clothing. 
Ona hot day, being outside 
in a warm rain shower can 
actually be very pleasant. It is 
still wise to seek shelter if you 
are in the UK, though, as such 
conditions are typically 
associated with lightning. 


HARMING 


“Our lack of fur 


compared with other 
mammals means we 
get cold easily, and 
rain is brutal in how 
it strips heat away” 


Trevor Campbell 
Berrima, 
New South Wales, Australia 
We are alone amongst mammals 
of our size in that we don’t havea 
lovely fur coat, so we get cold very 
easily. Rain is brutal in the manner 
that it strips heat away — not only 
because of its high thermal 
conductivity, but also because 
rain is usually very cold, often 
barely above freezing point. 

Fortunately, we can do 
something about it. Humans find 
it easy to seek or make shelter, and 
so we are able to avoid being rained 
on and escape the associated 
unpleasantness of being cold. 

It is useful to note that in 
the hot, wet tropics, people are 
often quite happy to walk around 
in the warm rain when the air is 
otherwise oppressively hot. 


CHOOSE ONE OPTION 
FROM EACH COLUMN 


PANCREAS 


PENSION 


Carol Petherick 

Cawarral, 

Queensland, Australia 

Whether or not being out in the 
rain feels unpleasant is, for me, 
location specific. 

Ilived in England and Scotland 
for decades and found being out 
in the rain extremely unpleasant 
because the air was cold. Inow 
live in the tropics, and love the 
rain and being out in it. 

There are two reasons for 
this. Firstly, the majority of 
our rain usually falls when air 
temperatures are high, so the 
cooling effect is very welcome. 

Secondly, ongoing droughts 
in this region mean that any rain 
at any time is always extremely 
welcome! When I lived in the 
UK, [complained about the rain. 
Here, I relish it. 


Richard Oliver 

Attenborough, 

Nottinghamshire, UK 

If you are a farmer and your land 


hasn't had any rain for six months, 


it is very pleasant to be out even 
ina downpour. ! 


Answers 


Quick quiz #104 
Answers 


1 Ten, but only seven were 
ultimately successful 

2 Carotenoids, also known 
as tetraterpenoids 

3 Five, all belonging to the 
Plasmodium genus 

4 The phragmocone 

5 1927 


Cryptic crossword 
#58 Answers 


ACROSS 1 Sacs, 3 Crime lab, 

9 Ascetic, LO Depth, 11 Edict, 
12 Pulsar, 14 Forest, 16 Esteem, 
19 Dismay, 21 Anime, 24 Clear, 
25 Install, 26 Totalled, 27 Veer 


DOWN 1 Scare off, 2 Cacti, 

4 Recaps, 5 Model, 6 Laplace, 
7 Bohr, 8 Status, 13 Impeller, 
15 Raiment, 17 Sparse, 

18 Lysine, 20 Mural, 

22 Irate, 23 Scat 


#115 A random robot 
Solution 


There is a 1/4 chance Roman the 
robot will finish where he started. 
There are four possible first 
moves he can take, and since he 
can only move perpendicular to 
his previous move, there are two 
possible moves for each of the 
last three steps. So there are 
4x2x2x2 = 52 possibilities. 


To arrive back at the start, he 
has four possible first moves, 
two possible second moves for 
each of the first, and then, in 
order to cancel out the effect 
of the first two moves, there is 
only one option for each of the 
last two moves. So there are 
4x2x1x1 = 8 possible ways 
to return to his start point. 

This means 8/32 or 1/4 is the 
chance of this happening if 

all moves are random. 
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The back pages Feedback 


Ahigh bar 


Breaking news in the world of post. 
Raffi Katz writes perplexed at the 
UK Royal Mail's announcement that 
it will be withdrawing all parcel 
products that “do not carry a 2D 
barcoded label”. Further mystifying 
those who assumed that labels 
were by their nature 2D, it goes on 
to say that this includes not only 
unbarcoded parcels, but also “1D 
barcoded product variants... (that 
use the multi-peel flash labels)”. 

We can imagine the 1D labels 
are a bit fiddly to work with, so it 
is probably not before time. But 
of course, it is barcodes with bars 
that are, to a first approximation, 
1D that are to be done away with. 
A 2D barcode is a blobby affair akin 
to a QR code that can be read in two 
directions. A barcode without bars, 
then. That this is now called a 
2D barcode strikes Feedback as 
a prime example of the human 
tendency, noted by researchers 
recently, of finding fixes by adding 
complexity, rather than taking it 
away (17 April, p 19). 

More examples of such linguistic 
redundancy through technological 
progress gratefully received. 
Meanwhile, Raffi notes that the 
Royal Mail doesn’t mention any 
timescale for the change, this 
presumably being a dimension 
or three more than they are used 
to working in. 


Head in the clouds 


“They said money doesn’t grow on 
trees. We’re here to tell you, THEY 
were wrong.” So begins an email 
sent to Jeff Hecht, introducing 
what its subject line claims to 
be the “First EVER game to grow 
digital weed NFTs + earn crypto — 
influencer and celeb backed”. 
“What if, by playing a game akin 
to Farmville and Roblox, users 
could use the power of Cannabis 
to build virtual farms, grow weed 
and make money?”, it asks. What 
if, indeed. Having confronted 
the uniquely self-important 
confluence of the cryptocurrency 
and art worlds a few weeks ago 
(1 May), we now find ourselves 
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forced to consider this new fusion, 
“created by industry veterans 
in the Blockchain and Cannabis 
space, inspired by the future 
where users can all live, play, and 
make a living in the metaverse”. 
At least the question of what 
they are smoking answers itself. 
But does virtual weed have the 
same effect? Possibly in the 
metaverse. Allin all, our 
understanding of what this 
amounts to is a little hazy. But we 
are unpersuaded that it equates 
to a proof that THEY were wrong 
about the money and trees thing. 
Ah well, at least when the bubble 
bursts, it will help to be high. 


Unforeseen circs 


In evidence that reality sometimes 
doesn’t shy away from validating 
the best - that is, oldest - jokes, 
word comes from New South Wales 


that, having been postponed last 
year due to the south coast fires, 
Braidwood's Good Earth Psychic 
Fair has been cancelled this year, 
apparently due to lack of interest. 


Thanks to Ken McLeod for that one. 


A great fall 


Dear readers, you rightly 
demand that every element of 
New Scientist’s output should be 
subject to the highest standards 
of accuracy and rigour. So we are 
grateful — truly grateful —to the 
many of you who wrote in 
querying our cartoonist Tom 
Gauld’s formula for the difficulty 
of putting Humpty Dumpty 
together again (22 May, p 55). 
This was D=G/(x-y), where 
Gis the greatness of the fall, 
x the number of king’s men and 
y the number of king’s horses. 
The literary purists among you 


pointed out that all the king’s 
horses and all the king’s men who 
couldn’t put Humpty together 
again were involved in the rescue 
effort, so surely the denominator 
should be (x+y). Others accepted 
the equation’s implication that 
the presence of horses would 
probably hinder the rescue effort, 
but critiqued that the difficulty 
tends to infinity in the likely 
condition x = y, where each of the 
king’s men has exactly one horse. 
Confused, perplexed and 
surrounded by pieces of paper 
covered in scribbled-out graphs 
and equations, we think this 
might be just the point, given that 
Humpty Dumpty remained, in the 
end, scrambled. But we are tempted 
to give credence to the behavioural 
science approach championed by 
Steve Powell and Helen Percy. Too 
many cooks spoil the broth, after 
all: perhaps “the general shape 
of this formula should be for the 
difficulty to decrease rapidly as 
the number of men increases 
from one to some optimum 
number and thereafter to increase 
slowly as more men are involved”. 
We recall C. Northcote 
Parkinson’s contention — he of 
Parkinson’s law fame, that work 
expands to fill the time available 
for its completion —that more 
than about 20 people working 
on a single task would never 
agree or achieve anything, and 
subsequent academic work that 
backs this up. How Tom’s equation 
might adequately reflect that 
is an exercise left for the reader. 
To quote another pair of great 
humourists, do not on any 
account attempt to write on 
both sides of the paper at once. 


Friendly wave 


A special shout-out to Joseph 
Thomas at the International and 
Alumni Relations Office at the Indian 
Institute of Technology Madras for 
writing in on that last topic. This is 
purely because Joseph says he has 
been angling for a mention ever 
since starting to read New Scientist 
as a junior researcher in 1982. A 
request we can’t Chennai. Ahem. ! 
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